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IMPROVEMENT OF HEAT ENDURANCE OF COTTON 
BY TREATMENT WITH DICYANDIAMIDE 


WILLIAM G SLOAN and EDMUND M BURAS, JR' 


Southern Regional Research Laboratory 


INTRODUCTION 


‘HE literature contains numerous 
‘| references to treatments which 
improve the heat endurance of cotton. 
Partially acetylated cotton (3) has 
several times the heat endurance of 
untreated cotton. Cyanoethylation (5) 
also improves the heat endurance of 
cotton. Treatment of cotton with dry 
liquid ammonia (7) has been found to 
improve heat endurance to a lesser 
degree. Melamine (2) and biuret (10) 
also have been used with some suc- 
cess. Sebrell (12) has effected some 
improvement in the hot breaking 
strength of cotton yarns by treatment 
with various amines. Mercerization 
(6,13) has been shown to give a 
slight improvement in heat endurance. 

Most of the above treatments have 
not been accepted commercially to 
any great extent for various reasons. 
Some treatments require a large ini- 
tial investment in specialized equip- 
ment in addition to the high cost of 
treatment; in many cases the treat- 
ment lowers the tear strength, elonga- 
tion or other desirable properties. 
Other treatments are objectionable 
because of their toxicity. Many of the 
treatments do not effect enough im- 
provement to warrant their added 
cost. 

The application of dicyandiamide to 
cotton tire cord, as claimed by Buck- 
walter (2) to improve heat endurance, 
appears to be somewhat unusual in 
that it meets the objections cited in 
the previous paragraph. Applications 
from aqueous solutions ranging from 
0.25°% to 20% on the yarn are claimed 
to improve the heat endurance from 
73 to 237% over that of the untreated 
control. These increases are based on 
relative strengths after heating for 
72 hours at 165°C. 


Harris Research Laboratories, 


address: 
Washington, DC. 
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Southern Utilization Research Branch 


Agricultural Research Service 
U S Department of Agriculture 
New Orleans, Louisiana 


An inexpensive treatment to improve 
the heat endurance of cotton consists of 
impregnation in an aqueous solution of 
dicyandiamide, padding or centrifuging to 
the desired pickup, and drying. Tech- 
niques are described for treating raw 
stock, yarns, and fabrics. Heat endurance 
testing is discussed and results of tests 
are tabulated. The treatment was found 
to improve the heat endurance of grey, 
dyed, and THPC-resin-treated cotton 
yarns approximately 100%. Scoured cot- 
ton fabrics were improved approximately 
50%. The effect of the dicyandiamide 
treatment on cyanoethylated cotton, par- 
tially acetylated cotton, and aminized cot- 
ton as well as on acetate and viscose 
rayon is also discussed. Treatment with 
dicyandiamide is not stable after washing 
in water. 


Furthermore, treatment with this 
chemical has also been claimed to im- 
prove the heat endurance of partially 
esterified cotton prepared according to 
the method of Sandoz Co Ltd, 
Basle, Switzerland (4,11) in which 
zine chloride is used to promote the 
reaction between cellulose and acetic 
anhydride. 

Experiments were initially made at 
this laboratory to evaluate the effec- 
tiveness of dicyandiamide to further 
improve the heat endurance of par- 
tially acetylated cotton (PA cotton) 
prepared by methods used at this 
laboratory (3), which employ per- 
chloric acid as the catalyst. The dicy- 
andiamide treatment was also eval- 
uated on grey cotton raw stock and 
yarn and on scoured cotton fabric. 
Raw stock was included to determine 
the effect of the treatment on mechan- 
ical processing into yarn. The treat- 
ment was also applied to cotton yarns 
which had been dyed, THPC-resin- 
treated (9), and chemically modified 
as well as to acetate and viscose yarns. 
The results will be seen to generally 
verify the usefulness of dicyandiamide 
in aiding retention of breaking 
strength by cotton under prolonged 
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exposure to heat and suggest that the 
treatment is more generally applicable 
to various forms of cotton than pre- 
vious authors have indicated. They 
are believed to be of further interest 
in that they show ineffectiveness of 
dicyandiamide on another cellulosic 
fiber, viscose. The explanation for this 
observation is not apparent to the 
present authors. 


METHODS OF 





APPLICATION 
ON RAW STOCK— Samples of 
Stoneville cotton raw stock were 


treated with dicyandiamide to deter- 
mine if treated raw stock could be 
satisfactorily processed into yarn hav- 
ing improved heat endurance. Six- 
ounce samples were treated with 
0.10°7, 2.5°7, and 5.0% aqueous solu- 
tions of dicyandiamide in the follow- 
ing manner: the 3 samples of cotton 
were first wet out for 5 minutes in 
water at 60°C, squeezed well, and 
treated for 5 minutes in aqueous solu- 
tions of dicyandiamide at 49°C, cen- 
trifuged to the approximate pickups 
desired, and dried at 93°C. 

The 3 treated samples, together with 
an untreated control, were then 
carded and processed into 14/3 yarns 
on conventional cotton processing 
equipment. Processing was compar- 
able to that of untreated cotton, and 
there were no difficulties experienced 
in processing any of the samples. It 
should be kept in mind that process- 
ing evaluations on small samples are 
necessarily limited and cannot be used 
to predict the processing performance 
of large lots under commercial condi- 
tions. However, because of the addi- 
tive nature of the treatment the au- 
thors do not anticipate that any 
difficulties would be experienced in 
processing large-scale lots. 
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ON YARN Skeins of Stone- 
ville 14/3 grey cotton yarn were 
treated with 0.10%, 2.5%, 5.0%, and 
10.0% dicyandiamide by immersion 
for 5 minutes in aqueous solutions of 
dicyandiamide at 49°C, padded 
through a laboratory padder to obtain 
the desired pickups, and dried at 
93°C. One of the skeins having a 5.0% 
treatment was rinsed for 30 minutes 
in cold running water to determine 
the stability of the treatment to leach- 
ing. 

Samples of dyed, THPC-resin- 
treated, cyanoethylated, and aminized 
(8) cotton yarns, as well as acetate 
and viscose rayon yarns were also 
treated with dicyandiamide in the 
same manner. 





ON FABRICS Samples of 
scoured 80 x 80 cotton print cloth were 
treated with 0.10%, 2.4%, 5.0%, and 
8.0% dicyandiamide by immersion for 
5 minutes in aqueous solutions of 
dicyandiamide at 49°C, padded to the 
desired pickups, and dried at 93°C. 
Treatments of 1.0 and 2.0% dicyan- 
diamide were also applied to partially 
acetylated fabrics in the same manner. 





TEST PROCEDURES 


HEAT TESTS - All of the 
treated samples, together with un- 
treated controls, were heated in an 
ordinary laboratory oven for 7 days 
at 160°C. Single strand breaking 
strengths (1b) were measured on the 
yarns and 1-inch strip warp breaking 
strengths (la) were determined on 
the fabrics. The treated fabric samples 
were stripped to the same warp thread 
count before these tests to avoid some 
of the effects of possible shrinkage 
during treatment, or heating, or both. 
In all cases breaking strengths of 
treated samples after heating were 
compared with untreated controls be- 
fore heating. 








TEAR TESTS- Elmendorf tear 
tests (Ic) were made on fabric sam- 
ples before heating to determine the 
effect of the treatment on tear 
strength. 


RESULTS 


ON RAW STOCK, GREY YARNS, 
AND SCOURED FABRICS The 
data in Figure 1 and Table I show 
that yarns spun from raw_ stock 
treated with 2.82% or more dicyan- 
diamide as well as grey yarn treated 
with 2.5% or more dicyandiamide re- 
tained more than twice the breaking 
strength of untreated yarns after heat- 
ing 7 days at 160°C. Treatments of 5 
and 8% dicyandiamide on scoured 
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Figure 1 
Relative heat endurance of untreated and 
dicyandiamide-treated cotton 
(Samples heated 7 days at 160°C) 


cotton fabric effected an improvement 
of approximately 50% in breaking 
strength retained. Application of 2.5% 
dicyandiamide gave results almost as 
good as higher percentages. The sig- 
nificantly lowered heat endurance of 


the sample rinsed in cold water in- 
dicates that the treatment is not stable 
to washing. This is reasonable in view 
of the solubility of dicyandiamide in 
cold water. 


The trend of tear strengths (not 


LT 


TABLE I 


Heat Endurance of Dicyandiamide-treated Cotton 
(Samples heated 7 days at 160°C) 


Description Dicyandiamide 
content 
(%) 
Rawe stocck* 0.0 
Same*, treated 12 
Same*, treated 2.82 
Same*, treated 5.15 


Yarn, 14/3, grey 0.0 
Same, treated .10 
Same, treated 2.5 
Same, treated 5.0 
Same, treated 
Same, treated 10.0 


Fabric, scoured 80x80 print cloth 0.0 
Same, treated 10 
Same, treated 2.4 
Same, treated 5.0 
Same, treated 8.0 


* Spun into 14/3 yarn for testing. 


Breaking strength retained Relative 

(Control, 0 days = 100) strength 
Before (heating) After after heating 
(%) (%) (%) 


100 15 100 


99 25 167 
96 31 207 
33 220 
100 13 101 
102 15 11 
101 26 20( 
101 28 21 
100 14 108 
100 1 238 
100 4 1¢ 


101 


yi 3 138 


** Rinsed 30 minutes in cold water following treatment. 
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ments, the dicyandiamide treatment 
was applied to dyed, THPC-resin- 
treated, cyanoethylated, and amin- 
ized cotton yarns; acetate and viscose 
yarns were also treated. Description 
of samples, the amount of dicyandia- 


TABLE Il 


Effect of Dicyandiamide Treatment on Sandoz and SRRL PA Fabrics 


Strength retained after heating 
SRRL PA 


Dicyandiamide Test Sandoz acetylated - 3 A 
Description content conditions cotton! cotton® mide applied, and strength retention 
1%) e (20) %) after heat tests are shown in Table 
>, 212 tyl ; ,15h : : 
a a saad aan 95 92 III along with comparative data on 
Fabric, 21% acetyl 0.0 187 C, 24hr 25 85 control samples. The data show that 
Same, treated 2.0 187°C, 24 hr 86 85 : 
Fabric, 9% acetyl 0.0 180°C, 15 hr 71 the treatment was effective on dyed 
Same, treated 1.0 180°C, 15 hr — 79 — . aw 
Fabric, 9% acetyl 0.0 187°C’ 24 hr a 35 and THCP-resin-treated yarn to 
Same, treated 2.0 187°C, 24 hr — 53 about the same extent as on grey 





Data from British Patent 708,282 (see text). 
2 Author’s samples and data. 








TABLE Ill 


Effect of Dicyandiamide Treatment on Treated 
Cotton Yarns, Acetate, and Viscose Yarns 


Breaking strength retained 








yarn (Table I). The strength reten- 
tion of the cyanoethylated cotton 
yarn and acetate yarn was improved 
a little by the dicyandiamide. The 
strength after heating of the treated 
aminized cotton yarn and_ viscose 
yarn was slightly lower than their 
controls indicating possible degrada- 
tion of these samples due to the 
treatment. 


Description “i =§=§- ela Se COST OF TREATMENT 
Cotton yarn, 14 3, dyed with 3% Chlorantine F Green BLL 08 2” agg ar go _ of a 
eat ae : iL 5.1 26 tion, based on $.16 per or dicy- 
— | en 3, treated panne eaiies pickup ey = onions ant te $004 per Ib of 
ee pane, 8/8, SY, OF cs boy cotton treated in a continuous proc- 
saeenige clone pa yarn, 16/3, 0.45% N ti} 2 ess. If cotton raw stock, yarn, or 
Acetate yarn, 150/4/4 0.0 67 fabric were to be treated in a batch 
Sets sae 3 ply ~Y- 4 process, achievement of this cost 
Same, treated 5.5 34 would depend upon efficient recovery 
10 and re-use of unused solution. 
given in tables), as measured by the ance. An acetylated fabric having no SUMMARY 
Elmendorf test, was toward slightly dicyandiamide treatment retained The heat endurance of grey, 
lower strengths with increased per- 38% of its strength after heating at scoured, dyed, or THPC-resin-treat- 
, centages of dicyandiamide. A fabric 180°C for 15 hours, while a fabric €4 Cotton can be considerably _— 
vater in- treated with 0.10% dicyandiamide treated with 1% dicyandiamide was Proved by treatment with dicyandi- 
ot stable showed no loss in tear strength while claimed to have retained 95% of its amide in aqueous solution. The 
shes gre a fabric treated with 2.4% was only strength after the same heat treat- treatment may be of short duration 
amide in 4% lower as compared to the un- ment. After heating at 187°C for 24 and at ordinary temperature. It — 
treated control. The tear strengths of hours, the acetylated fabric retained sists simply of impregnation, padding 
ths (not fabrics treated with 5% and 8% dicy- only 25% of its strength while a fabric 0° centrifuging, and drying at normal 
andiamide were approximately 15% having a 2% dicyandiamide treatment tying temperature. The treatment 
less than that of the untreated control. retained 86° of its strength. can be applied to raw stock, yarn, or 
The data in Table II indicate that fabric using conventional _ textile 
ON PARTIALLY ACETYLATED the Sandoz acetylated cotton fabrics finishing equipment. The quantity of 
COTTON FABRICS Samples of had much less initial heat endurance dicyandiamide applied is determined 
SRRL PA cotton fabrics of 9 and 21% than the PA cotton fabrics prepared by the strength of the solution and 
ative acetyl content were treated with dicy- at this laboratory. The data also lead Wet pickup. Some improvement in 
cone andiamide, and together with controls, to the conclusion that PA cotton hav- heat endurance was noted when as 
(%) were heated at 180°C for 15 hours and ing a very good level of heat endur- _ little as 0.12% dicyandiamide was ap- 
— also at 187°C for 24 hours. Data in ance is not improved by the dicyan- plied, but much better results were 


167 
207 


220 


100 
115 
200 
215 
108 
238 
106 

108 
138 
146 


154 
154 
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Table II show that the fabric of 21% 
acetyl, which already had very good 
heat endurance, was not improved by 
the dicyandiamide treatment. The 
fabric of 9% acetyl content, which had 
less heat endurance, was further im- 
proved by the application of dicyan- 
diamide. 

According to the Sandoz patent 
(11), treatment of an acetylated cot- 
ton fabric (21% acetyl content) with 
dicyandiamide resulted in consider- 
able improvement in its heat endur- 


July 29, 1957 


diamide treatment, but partially ace- 
tylated cotton having a lower degree 
of heat endurance (as prepared by 
another process) can be improved by 
treating it with dicyandiamide. These 
results have also been confirmed on 
PA cotton yarns of high and low 
levels of heat endurance. 


ON TREATED COTTON YARNS 
AND SYNTHETICS In order 
to evaluate its effect following other 
types of additive and chemical treat- 





AMERICAN DYESTUFF REPORTER 


obtained with applications of 2.5% or 
more. The chemical cost of a 2.5% ap- 
plication is approximately $.004 per lb 
of cotton treated. The treatment is not 
effective after rinsing in water. 
Treatment with dicyandiamide also 
effected some improvement in the 
heat endurance of cyanoethylated 
cotton, but had no pronounced effect, 
in either direction, on the heat endur- 
ance of aminized cotton, acetate or 
viscose rayon. When applied to par- 
tially acetylated cotton fabric, al- 
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ready having a high level of heat en- 
durance, the treatment effected no 
further improvement, but was found 
to be effective on partially acetylated 
cotton fabric which had a rather low 
level of heat endurance. 
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DYEING 
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veloped by 


OF POLYACRYLIC 
Cuprous Ions De- 
Alternating Current 
(C,4,07) 
US Pat 2,779,726 (Deering Milliken Res Corp 
Rochester, Beattie Jan 29, 1957) 


The most widely used dyeing 
method for acrylic homo-_ or 
copolymer fibers is the cuprous-ion 
technique. The inventors point out 
some difficulties in controlling the 
addition of the reducing agent, which 
is a _ critical operation. Elaborate 
methods hitherto have been devised 
for this purpose. 

According to the current invention, 
complicated controls of the state of 
reduction on the cuprous-ion dyebath 
are no longer required when, prior 
to the dyeing operation proper, an 
alternating electric current is passed 
at boiling temperature through the 
dyebath containing an acid dye plus 
a cupric salt. Many particularly suit- 
able dyestuffs are enumerated, but 
practically any known acid dye can 
be applied. The quantity of dye may 
vary in wide limits (between 0.5- 
20°). The amount of cupric salts is 
given as 40-70°7 of the dye’s weight; 
the optimum is, in many cases, 65°. 

Although the passage of the electric 
current generally has to be _ inter- 
rupted before the dyeing operation is 
started, it is permissible to use the 
current during the dyeing process to 
heat the bath. The amperage of 
the current varies in direct pro- 
portion to the dyebath’s volume. Pre- 
paration of a dyebath of the commer- 
cial size (about 125 gallons) is carried 
out by passing the current for about 2 
hours at the boil. The higher the 
temperature, the less time required 
for preparing the bath. In laboratory- 
size vessels, the reduction proceeds 
within a few minutes. Since the 
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pH of the bath is_ substantially 
lowered during the passage of the 
current, a pH measurement may be a 
convenient method for determining 
the end point of the reducing action. It 
is important to note that direct cur- 
rent cannot be used in this process, 
because copper metal deposits in the 
bath and on the fiber’s surface. 


Example: Two electrodes were 
immersed in a dyebath containing 
1.3 g of a mixture of green, blue and 
orange acid dyes and 3 g of cupric 
sulfate in 500 ml water, heated to the 
boiling point, and an alternating cur- 
rent of 10 amperes was_ passed 
through the liquid for 10 minutes. 
The pH decreased in this time from 
3.5 to 2.1. After the electrodes were 
removed, a prescoured skein on Orlon 
yarn was immersed in the boiling 
bath while it was being stirred. After 
five minutes a full black dyeing of 
good penetration and washing fast- 
ness reportedly was obtained. 


Among the references cited by the 


Patent Office: 


USPat 2,333,700 (Bloom/1920): an 
alternate current is passed through 
a dyebath (without reference to a 
particular dyestuff class) mostly for 
better distribution and _ penetration 
of the dye. 


Brit Pat 600,754 (Standard Bleach- 
ing & Printing Co/1948): vats are 
reduced in the dyebath by means of 
an electric current (cf Am Dyestuff 
Reptr 38, 584 [1949]). 


None of the references concerned 
with application of electric currents 
in a dyeing process makes mention 
of the use of an alternate current in 
the cuprous-ion technique. 
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SHRINK - RESISTANT WOOL 
Polymers of Hydroxyalkyl 
Vinyl Derivatives Applied 


(A,2,04) 


US Pat 2,780,567 (Rohm & Haas—-Kine, 
Feb 5, 1957) 


Matlin 


The preamble to the current patent 
reports that certain’ esters. of 
the acrylic or methacrylic type, 
claimed in the prior art as shrink- 
proofing agents for protein fibers are 
of limited or no practical use. 

Stable shrink-resistant or felting- 
resistant fabrics reportedly are ob- 
tained by applying 
homo- or copolymers, based on 
monomers’ of _ the constitution 

CH»—CH—O— (CH:).—OH 
for instance, f-hydroxyethly vinyl 
ether, 8-hydroxyoctyl vinyl ether and 


emulsions of 


so on or instead the corresponding 
sulfides, eg, @$-hydroxyethyl vinyl 
sulfide. The ether or sulfide-type 


compounds in which “x” is between 
2 and 10, and preferably between 3-6, 
are most efficient. These monomers 
are emulsified and _ polymerized, 
thereupon applied in dispersed form 
to protein-fiber-containing fabrics 
and heated to set the polymers on 
the fiber. 

Polymers obtained in this process 
must not be water soluble. Higher 
members of this group are water 
insoluble per se, but it is preferable 
for economic reasons to prepare in- 
stead dispersions of copolymerized 
lower members carrying less hydro- 
phobic groups at a ratio of 3-30° 
with cheaper and readily available 
monomers, ie, alkyl acrylates, alky] 
methacrylates, or alkyl itaconates, 
the latter group of components in an 
amount of 97-70% of the entire dis- 
persion. The examples refer exclu- 

(Concluded on page 568) 


July 29, 1957 


A 


Co 


I 
hea 
the 
pla 
ma 
of 

thi: 
ahe 


vol 
gin 
rer 
bot 
Th 
she 
sul 
sel 
tul 
sal 
fol 
ye 


VN F (to U § 


1,740 (Sept 


h J 18, 749. 


Proceedings of the 


»~ American Association of Textile Chemists and Colorists 


D, U S Dept 
‘hem, Mime 
12 pp (Rey 


de Nemours 
84 (Mar 


708,282 (May 


Corp), U § 
6). 


> and Rubber 
uly &, 1941), 


WOOL 
‘oxyalkyl 
d ; 
(A,2,04) 


Kine, Matlir 


‘nt patent 
sters of 
lic type, 
s shrink- 
fibers are 
se. 
felting- 
are ob- 
sions of 
ased on 
nstitution 
-OH 
ly vinyl 
ther and 
sponding 
yl vinyl 
fide-type 
between 
veen 3-6, 
ionomers 
merized, 
sed form 
fabrics 
mers on 


process 
Higher 
e water 
‘eferable 
pare in- 
merized 
hydro- 
F 3-30° 
ivailable 
s, alkyl 
conates, 
ts in an 
ire dis- 
exclu- 
8) 


9, 1957 


Copyright, 1957, American Association of Textile Chemists and Colorists 


July 29, 1957 





DITOR’S NOTE: This past spring saw the presentation of a six-week’s Management Course, sponsored 
by the Educational Committee of the Delaware Valley Section of the American Association of Textile 


Chemists and Colorists in conjunction with the Philadelphia 


Textile Institute. The course featured seven 


lectures by experts associated with the textile industry and textile education. 
In this issue of the Proceedings we are pleased to publish four of the lectures as precented. If proper 
clearance is obtained, a fifth lecture will be published at a later date. 
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PRACTICAL PROBLEMS IN PURCHASING* 


INTRODUCTION 


would like to talk for a few minutes 
| eam a subject which is making 
headlines these days. This subject is 
the “cost-price squeeze”, which is 
plaguing a large sector of industrial 
management. Nation’s Business, issue 
of March 1957, headlines the subject 


this way: “Tighter profit squeeze 
ahead”. 
The article continues—‘‘a larger 


volume of sales but a narrowing mar- 
gin of profit is in prospect for the 
remainder of 1957. That’s the view of 
both businessmen and government. 
The opinions of businessmen are 
shown by a special Nation’s Business 
survey of trade associations repre- 
sentiig major industries in manufac- 
turing. .. . Everyone of the executives 
said his industry expects rising costs 
for labor and materials during the 
year”. 

“The government prediction on 
profit margins was indicated in the 
President’s Budget Message for fiscal 
1958.” Citing figures on estimates he 
shows the government’s expectations 
that, “while personal income will rise, 
corporation income will rise slightly, 
if at all.” 


* Presented March 18, 1957 at the Philadelphia 
Textile Institute as Lecture No. 2 in a Manage 
ment Course presented under the auspices of the 
Educational Committee of the Delaware Valley 
Section 
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A few company statistics will point 
up the problem. In 1956 U S Steel set 
a sales record of $4.2 billion, but its 
net earnings dropped 6°. Monsanto 
Chemical, with a peak sales volume 
of $541.9 million, dropped 8.5% in net 
earnings. Bendix Aviation’s sales 
were up more than three percent, and 
earnings down almost seven percent. 
Although there have been many var- 
iations in individual corporate profits, 
the national total of 1956 corporate 
profits is about equal to 1955, in spite 
of a $21.5 billion increase in the gross 
national product and a three percent 
increase in the volume of industrial 
production. 

Just what is a “cost-price squeeze’? 
Volume is up or stationery. Costs are 
up, too. And profits are down because 
those increased costs can’t be passed 
along to the customer in the form of 
higher prices. Prices can’t be raised 
if the customer refuses to pay the 
higher prices. 

No one is going to be satisfied with 
profitless prosperity, so the obvious 
thing to do is to look around for al- 
ternative means of getting that profit 
figure up where it ought to be. If 
prices can’t be shoved up, obviously 
costs must come down if we are to 
avoid the “cost-price squeeze”. 

When we think of cost reduction we 
naturally turn first to the thing that 
seems to receive the most publicity— 
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labor costs. And one glamorous word 
comes immediately to mind ... Auto- 
mation. We seem to be carried away 
by this term and are prone to think of 
it as the panacea for all cost-reduc- 
tion problems. But actually, automa- 
tion is nothing more than a continua- 
tion of a process of improving 
productivity by intelligent use of 
mechanization which has been going 
on for years. This has been a major 
effort for industrial engineers trying 
to control and hold down direct labor 
cost. This is a logical and laudable 
effort and should be continued. 

But what about the balance of the 
cost content of the sales dollar? Has 
there been an equal effort on the part 
of management in tight-fisted overall 
cost reduction? Has there been an 
intensive analysis of the other cost 
factors which in the aggregate gener- 
ally comprise a much greater portion 
of the sales dollar than does direct 
labor? I’m not so sure that there has. 

The National Industrial Conference 
Board has published statistics which 
indicate the direct labor content of 
the sales dollar in various industries. 
This varies from 3% in some indus- 
tries, such as food and the petroleum 
refining business, to 28% in the case 
of shipbuilding. Most industries how- 
ever, have a direct labor content of 
between 10% and 18% of the sales 
dollar. 
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Now, I believe that anyone would 
be very happy to make a 20% saving 
in direct labor cost. But, when your 
direct labor is only 10% of your sales 
dollar, your profit position is only im- 
proved about 1% after taxes. This 
isn’t to say that such reductions 
should not be searched out. Because 
if you don’t do it, that old direct labor 
is going to keep creeping upward as a 
percentage and it’s going to keep cut- 
ting away at that profit figure. 

I am going to omit discussion of 
some of the other elements of the 
sales dollar, such as burden, engi- 
neering and research, selling and ad- 
ministrative expense, not only be- 
cause I do not feel qualified to talk 
about them, but mainly because I 
consider them less fertile for cost re- 
duction possibilities than another item 
which I have in mind. 


DISCUSSION 


Now you may have a thought flit- 
ting around in your mind at this mo- 
ment. And that thought might be that 
it is taking me a heck of a long time 
to get around to the subject for this 
evening’s discussion . . . Purchasing. 
But I wanted to get this “cost-price 
squeeze” idea out before you because 
that’s one of the places where good 
purchasing comes in. Before we get 
into purchasing too deeply, however, 
let’s consider a couple of facts. 

A survey of 1778 manufacturing 
corporations by the National Indus- 
trial Conference Board disclosed that 
the weighted average profit of those 
businesses in 1954 amounted to 5.9¢ 
of each sales dollar. A parallel survey 
found that the largest single portion 
of the sales dollar, 56¢, was spent for 
materials, supplies, tools, and services. 
One penny saved in the procurement 
of the 56¢ worth of materials goes 
directly into profit. And this addi- 
tional penny equals the profit earned 
in 17% greater sales at the average 
profit of 5.9%. ; 

Looking at it a different way, if 
your company was spending 50¢ of its 
sales dollar on purchased materials, a 
saving of 10% would give you a profit 
improvement of 2.64% after taxes. In 
other words, if at a given volume your 
company realizes 5% profit after 
taxes, they would move up to 74%, 
or a 50% improvement in profit. To 
accomplish the same improvement in 
profits by a reduction in direct labor 
cost, it would be necessary to reduce 
a 10% labor content by half. 

In any discussion of this important 
cost factor called material, we should 
look at the divisions or departments 
of the company which have some im- 
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pact on its cost. These are engineer- 
ing, manufacturing, and purchasing. 
Engineering specifies the material, 
manufacturing has a say in the 
amount of material and what types 
of material work economically, and 
purchasing is responsible for the pro- 
curement of the material. In order to 
effectively control the cost of material 
there must be a high degree of team- 
work among these three elements. 


THE PURCHASING DEPART- 
MENT Since most, if not all, of 
you are familiar with the engineering 
and manufacturing phases, I am going 
to talk only about the purchasing de- 
partment as a part of this material 
cost-conscious team. We'll take a look 
at the kind of an outfit this ought to 
be, where it should be located in the 
organization, and how it should func- 
tion. 

A friend of mine was in the Navy 
during World War II in Naval Com- 
munications. His commanding officer 
told him that good communications 
would never win the war but poor 
communications could sure as heck 
lose it. It’s that way with purchasing. 
Good purchasing will never, by itself, 
insure the success of a business, but 
poor purchasing can be a heavy con- 
tributor to financial difficulty and 
bankruptcy. 

What kind of an outfit should pur- 
chasing be? Purchasing is the term 
generally used in industry and man- 
agement to denote the act and the 
functional responsibility for procuring 
goods and services. That isn’t the 
whole story, however. Purchasing re- 
sponsibility goes beyond the single 
act of making the purchase. It in- 
volves planning and scheduling, pol- 
icy decisions, research and selection 
both as to materials and sources of 
supply, follow-up to insure proper 
delivery, and inspection as to quality 
and quantity before acceptance. It re- 
quires close coordination with stores 
and inventory control. Without effec- 
tive attention to these supplemental] 
considerations, the issuance of a pur- 
chase order or contract is likely to 
fall short of accomplishing its purpose. 
“Procurement management” or “ma- 
terials management” might be more 
accurate designations. 

It might be axiomatic to say that, to 
perform its function, purchasing 
should be properly staffed and suit- 
ably located in the management 
structure and clothed with proper 
authority to fulfill its function. Many 
people now in purchasing grew into 
their jobs, either from clerical posi- 
tions in the department or by trans- 
fer from positions in other depart- 
ments. This is getting to be a less 
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common occurrence. Industry is now 
hiring technically educated and tech- 
nically trained personnel for its pur- 
chasing department. After being hired 
these people are then being put 
through training programs to equip 
them with knowledge of the special 
techniques required of those per- 
forming the purchasing function. Pur- 
chasing staffs must be comprised of 
people who are experts on value. 
They must have the ability of contin- 
ually appraising values, both with 
respect to items which they are pres- 
ently required to purchase and with 
respect to offerings of many sources 
of supply which could later prove 
usable and economic. 


PURCHASING IN THE MAN- 
AGEMENT STRUCTURE———Now 
we take a look at the place of pur- 
chasing in the management structure. 
Years ago, purchasing was practically 
always subordinate to production, 
generally under the jurisdiction of 
the production manager. It probably 
still is more closely related to produc- 
tion than with other functions of the 
business. But management has recog- 
nized that, to get the most out of its 
purchasing department, its field of 
interest must be broadened beyond 
the mere acquisition of goods. It per- 
forms functions related to finance in 
that it commits the company’s money. 
It very frequently performs functions 
related to sales and many times to 
other functions of the business. So 
we now see more frequently purchas- 
ing reporting to the vice president in 
charge of production or to some other 
top-level executive. 

As a concomitant to its place in the 
organization, purchasing must be pro- 
perly clothed with authority to func- 
tion in its sphere of activity. Everyone 
likes to spend someone else’s money. 
So other people must know that pro- 
curement authority is lodged in the 
purchasing department if friction is 
to be avoided. Typical management 
manifestos on this subject go like 
this: 

By the president of a textile com- 
pany, from a purchasing policy man- 
ual: 

“This Manual states the Company 
policies on which our purchasing 
practice and procedures are based. 
“The Purchasing Division adminis- 
ters these policies as a separate 
division on the same management 
level as the other major business 
functions of Finance, Manufactur- 
ing, Sales, etc. 

“These policies have been reviewed 

by all Division Heads, and the Plant 

Managers, and I have approved 

them. 
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I believe it good business to have 
such established purchasing policies 
and to live up to them.” 
Another company’s 
manual includes this: 
“This Company’s success is contin- 
gent on the ability to convert mate- 
rials purchased into manufactured 
products which can be sold at a 
profit. All specialized operations are 
therefore, to a greater or less de- 
gree, incidental or complimentary 
to this main objective. The procure- 
ment of the most desirable mate- 
rials at the most favorable prices 
constitutes the first link in this 
chain of interdependent functions. 
Due to the vital importance of pro- 
curement of materials, equipment, 
service, etc., on an efficient and 
economical basis, the Company’s 
management has instituted a cen- 
tralized Purchasing Department, 
with representatives in subsidiary 
organizations, to which it has dele- 
gated the responsibility of this 
function.” 
This statement was signed by the 
president. 


purchasing 


HOW THE PURCHASING DE- 
PARTMENT OPERATES Mov- 
ing now into the realm of how a pur- 
chasing department operates, let’s 
consider a basic responsibility. The 
aim of a purchasing department 
should be to buy the right material, 
at the right price, from the right sup- 
plier, in the right amount, for deliv- 
ery at the right time. Consideration 
of this combination of factors could 
lead to several conclusions, some of 
which may be contrary to precon- 
ceived notions you may have about 
purchasing activity. For instance, I 
said the right material, not the best 
material. 





THE RIGHT MATERIAL———We 
in purchasing spend a lot of time with 
other people in our own company and 
with supplier representatives trying 
to discover the right combination of 
factors which will cover our needs. 
Obviously, we shouldn’t be buying a 
Cadillac when a Chevrolet will do the 
job. We should buy only that combin- 
ation which, all factors considered, 
will do our job. Only that and nothing 
more. 

So we work with our engineers, 
our technical people, our production 
people, to develop specifications spell- 
ing out exactly what we need. In 
doing this we keep a weather eye 
turned to industry standards. We 
know that, if we can use something 
which is made to an industry stand- 
ard, it should cost us less than if it 
were specially made to our specifica- 
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tion. We are using performance speci- 
fications rather ‘than material specifi- 
cations where practicable. We will try 
to spell out what a particular com- 
modity must have to fulfill our par- 
ticular need. This type of specification 
has a couple of advantages. 

One of them is that it gives the 
supplier more latitude in the selection 
of material to fill our needs. And 
another is that it allows him to use 
ingenuity in filling our requirement 
while saving us money. In this way 
we take the salesman into our confi- 
dence. We try to create a climate in 
which he feels free to offer to us the 
benefits of his experience. Instead of 
saying that we want a pump or com- 
pressor XYZ Model #240 or equal, 
we say to the supplier: “we want a 
pump or a compressor to operate un- 
der these conditions.” Then we give 
him such things as the nature of the 
material to be handled, pressures, 
temperatures, space and weight limi- 
tations, if any, characteristics of 
power supply and any other factors 
which he will need to choose the type 
of equipment which he will offer. We 
do spend a lot of time and effort set- 
ting up to buy the right material. 


THE RIGHT PRICE You may 
recall that I said a few moments ago 
we try to buy at the right price. Not 
the lowest price, but the right price. 
Many times the lowest price is not the 
right price. A careful analysis of the 
offerings of the several potential sup- 
pliers of a commodity will generally 
reveal the right price. What we are 
really concerned with here is the price 
we are going to pay at the point of 
use. In buying coal, for instance, we 
want to know a good bit more than 
the price at the mine plus the freight 
to get it to our plant. We want to 
know the heat value which we might 
expect to obtain from that coal when 
it is burned under our boilers. A 
piece of machinery might appear to 
bear a lower price tag than offerings 
of some competitors, but there may 
be differences in operating efficiency 
guarantees which we would want to 
evaluate. There may be a superiority 
in design of some part of that equip- 
ment which would give supplier A an 
edge over supplier B when it comes 
to our evaluation of the possibility of 
trouble-free operation. Sometimes we 
find a new supplier trying to “buy 
into” our business by quoting an in- 
ordinately low price. We must take a 
look then at what effect our buying 
from the newcomer might have on our 
relationships with old suppliers. De- 
termining the right price is a lot more 
than tabulating a half dozen bids from 
that many suppliers and then select- 
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ing the low one. 

Now, to get along with our right 
combination of factors. We are con- 
sidering, you will recall, the combina- 
tion I mentioned a few minutes ago, 
the right material, at the right price, 
from the right supplier, in the right 
amount for delivery at the right time. 
Now what factors do we consider 
when we talk about the right sup- 
plier? 





THE RIGHT SUPPLIER The 
right supplier really isn’t always a 
single supplier at all. Everyone con- 
cerned with the acquisition and use 
of raw material and equipment is 
interested in continuity of supply. 
Continuity of supply is important to 
insure continuity of operation in the 
using plant. So spreading the risk of 
interruption among several supply 
sources is gaining favor. This means 
that, in the case of a single supplier, 
there should be multiple producing 
plants or warehouse stocks of mate- 
rial of sufficient size to take care of 
customers’ requirements through a 
shutdown of a producing plant. 

Industrial purchasing people today 
are interested in building a long-term 
relationship with suppliers. So that 
suppliers who strive to, and do, live 
up to their promises and establish 
reputations for reliability rate high 
in the estimation of purchasing peo- 
ple. Supplier companies who go be- 
yond the mere acceptance and ful- 
fillment of orders have a_ better 
chance of building up long-term re- 
lationships than those who do not do 
these things. I mean such things as 
customer service—an interest in find- 
ing out about customers’ problems 
and trying to solve them. Companies 
who have a vigorous and dynamic 
research program devoted to finding 
out about new materials, methods, 
and uses rate high as desirable sup- 
pliers. 

You may be getting the idea right 
about now that it would be pretty 
tough for a new supplier to break 
into a relationship of the kind I 
have been describing. And you may 
be right. But purchasing people are 
constantly on the lookout for new 
suppliers who are bringing something 
worthwhile to the market place. The 
new supplier may be marketing a 
better product, the same product at 
a lower price, a more attractive 
method of buying, of stocking or of 
shipping, a more economical location 
insofar as shipping charges are con- 
cerned, or anyone of a number of 
advantages. These advantages must 
all be carefully considered and 
evaluated before the right supplier 
is determined. 
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THE RIGHT AMOUNT Let’s 
think for a minute now about another 
of the factors I mentioned, the right 
amount. One consideration comes to 
mind immediately. The economical 
order quantity. You all know that 
many commodities are sold on a list 
and discount basis, that is, the list 
price is subject to increasingly larger 
discounts for increasing quantities. 
I might be able to buy at list less 
10° for drum lots of a chemical, list 
less 20% for tank truck lots and list 
less 30% for tankcar quantities. I now 
have to figure what my consumption 
of this commodity is. If a tank car 
quantity will last me a year and I 
have to build or buy a storage tank 
to hold it and have my money tied 
up in that inventory over a long 
period of time, I am probably not 
going to buy a tankcar of the stuff 
even if I do get a 30% discount. It 
just isn’t the economical order 
quantity. But a little figuring will 
indicate whether I should go for 
tankcar delivery at a 20° discount 
or for drum lots delivered when I 
need them at a 10° discount. 

If I am a large volume user of a 
given material I will probably work 
out an inventory standard which will 
insure continuity of operation. Such 
a standard will be figured by balanc- 
ing all the factors such as investment 
in inventory, replacement time, order 
lead time, sales forecast, general 
economic conditions, forecast of the 
market price and any other pertinent 








factors. So much for the right 
amount. 
THE RIGHT TIME The fifth 


and final factor I mentioned is the 
right time. We must be sure that the 
material will be delivered to the 
point of use at the right time. It 
generally doesn’t pay to have it 
arrive too far ahead of time because 
the money we pay for it isn’t pro- 
ductive until it is converted into sales 
dollars. And it sure as heck can’t 
arrive too late. 

Getting the material delivered at 
the right time of course brings up 
consideration of the right time to 
make the purchase. Intimate knowl- 
age of the market of course is 
absolutely necessary if purchases are 
to be timed properly. So people 
engaged in purchasing spend a lot of 
time studying the markets in which 
they operate. In a soft or declining 
market they will buy pretty close to 
their chests, and in a rising market 
there will be more of a tendency to 
take a forward position. Study of any 
particular market encompasses con- 
tinuous study of general economic 
conditions. Closely related markets 
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also come in for their share of scru- 
tiny. For instance, a buyer of soybean 
oil will watch the other edible oils 
markets such as cottonseed, peanut 
oil, ete. A buyer of lead will watch 
the zinc market. 

This business of buying at the right 
time often entails the choice of buy- 
in “contact” or “spot.” In some com- 
modities of course it is the custom of 
the trade to sell only on contract. But 
in others the buyer has a choice. He 
will generally contract ahead on a 
firm or rising market and buy “spot” 
in a soft or declining market. And, of 
course, in buying on contract, he will 
try to negotiate a deal which will be 
favorable to both parties during the 
contract period. So there we have 
five factors, the right material, at the 
right price from the right supplier 
in the right quantity at the right 
time. 


“VALUE ANALYSIS”———Put 
these all together and they spell the 
best value. And it really is the best 
value that we are constantly seeking. 
Some companies are calling this 
search for the best value “Value 
Analysis”. Prudent, value-conscious 
buying offers a great opportunity to 
effect real savings. Every buyer 
stands at the door of his company’s 
safe. He opens it,and hands out the 
company’s money every time he 
places an order. He must be sure 
that every dollar he spends results in 
a dollar’s worth of usefulness. 

“Value analysis” is a_ slightly 
different concept of buying than most 
of us are accustomed to. Instead of 
buying a commodity, we concentrate 
on buying a function. Instead of buy- 
ing a pencil, we buy something to 
write with. Instead of buying a lamp, 
we buy something to produce light. 
Instead of buying a pump, we buy 
something to move liquid. Having 
accepted this concept, then we are 
free to make a searching analysis of 
every function we buy. And these 
are the questions we ask about each 
commodity we buy. 


1) Does its use contribute value? 
What will it do for my company? 
No matter how good it is, it must 
be useful to my company or I 
have no interest in it. 

2) Is its cost proportionate to its 
usefulness? 

Is the price right for what we get 
out of it? 

Are we buying a Cadillac when 
all we need is a Chevrolet? 

3) Does it need all its features? 
Should we specify something less 
luxurious? 

For instance, if I am buying steel 
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bar stock and have become 
accustomed to buying it as cold- 
finished, I should weigh very 
carefully whether we should be 
buying cold-finished material. 

It is possible that manufacturing 
operations in my company’s plant 
require extensive machine work 
on this bar stock. If this is the 
case, the cold-drawn finish is 
likely to be entirely removed by 
the time my company’s product is 
in finished form. If this is true, I 
should investigate whether or not 
hot-rolled bar stock could be 
substituted for cold-finished bar 
stock; thereby saving the cost of 
the cold-finishing operation. 

4) Is there anything better for the 
intended use? 

To answer this question I shall 
have to keep up a_ continuous 
search for substitute materials. 

5) Can a usable part be made by a 

lower cost operation? 
If I have been buying a casting 
for a particular piece of machinery 
which my company is manufac- 
turing, I should investigate the 
possibility of a die casting or a 
piece made by some other cheaper 
method. 

6) Can a standard product be found 

which will be usable? 
We all know that “specials” cost 
more than “standards”. So we 
must be constantly on the watch 
for new standard materials or for 
the possibility of switching our 
requirement from a “special” to 
a “standard”. 

7) Is it made on proper tooling con- 

sidering the quantities being 
manufactured? 
For instance, my company devel- 
ops a new product which requires 
a steel forging. The quantities 
which I buy while this product 
is still new would probably be 
manufactured by using an open 
hammer forging process. As sales 
increase and my _ requirements 
increase for this forging, I should 
be on the lookout to determine at 
what point the quantities are 
sufficient to justify the purchase 
of a die and the manufacture of 
these forgings by the drop forging 
process. 

8) Do materials, reasonable labor, 
overhead, and profit total its cost? 
In other words, are we paying an 
inordinately high price for some 
superficial reason? 

9) Will another dependable supplier 
provide it for less? 

10) Is anyone buying it for less? 
We should at least be getting it 
for no more than our competitors 
are paying for it. 
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INTRODUCTION TO QUALITY CONTROL* 


HAT is “Quality Control”? How 
W aces it operate within the 
framework of modern management? 
How much does it cost? What bene- 
fits can be derived from it? These are 
some of the questions we will attempt 
to explain briefly in this discussion. 

“Quality Control” may be de- 
scribed as a system for coordinating 
the efforts of various groups whose 
objective is to: 

1) Maintain the accepted levels of 
product performance, 

2) Suggest quality 
and 

3) Enable production at the most 
economical levels. 

“Quality” means the best product 
performance allowing for customer’s 
satisfaction within a given competi- 
tive price structure, while “Control” 
is a tool used by management in 
securing this quality (1). 

The idea of quality supervision is 
not new. We are all familiar with the 
care and pride individual craftsmen 
used to take in the manufacture of 
a product in the days prior to mass 
production, assembly lines and indus- 
trial automation. With the develop- 
ment of modern manufacturing tech- 
niques, it became apparent that the 


improvements, 


old-style methods were no longer 
adequate. 
Technological progress, which 


created greater demand for precision 
and uniformity, and the expansion of 
manufacturing facilities, which wid- 
ened the distribution of responsibility 
within the framework of an indus- 
trial organization, were the factors 
chiefly responsible for the establish- 
ment and growth of the scientific, 
professionally administered control of 
product quality as we know it today. 

Keeping in mind that quality con- 
trol is an aid and not a substitute for 
good design, proper manufacturing 
practices or supervision, we may 
readily visualize that the benefits of 
such a program can be derived by: 

1) improvements of product design, 


*Presented March 18, 1957 at the Philadelphia 
extile Institute as part of Lecture No. 2 in a 
Management Course presented under the auspices 
otf the Educational Committee of the Delaware 
alley Section. 
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2) standardization of products and 
processes, 

3) greater effectiveness of inspec- 
tion methods, 

4) improvements in maintenance of 
manufacturing schedules through re- 
duction of inferior work and elimina- 
tion of bottlenecks, 

5) securing data on 
scrap, and 

6) securing added information for 
setting labor and product costs. 

Indirectly, quality control will help 


waste and 


to improve employee morale and 
serve in training of operators. 
Needless to say, quality control 


costs money (2). These costs may be 
broken into two broad categories: 

1) cost of producing at a certain 
quality level, and 

2) cost of maintaining this chosen 
level. 

Figure 1 illustrates this first point. 
As the quality level improves, the 


Market VALUE 
oF Quatity 





market value of the product rises 
rapidly at first, and then levels off 
into a plateau. At the same time, the 
cost of maintaining this quality rises 


steadily, and eventually increases 
very rapidly. 
In examining these two curves 


closely, let us take three hypothetical 
points “a,” “b” and “c” representing 
different products. By improving the 
product from its present market 
value “a” to a new value “b,” we 
gain an increase of value “B” at an 
increase in cost “.” Now, if we were 
to increase the product value from 
“b” to “ec,” we would gain additional 
market value “C” at a cost increase 
oy 

If “B” is greater than “A” but “C” 
is smaller than “D,” it is obvious 
that it would pay to improve the 
product from “a” to “b,” but it would 
not be advantageous to improve it 
further from “b” to “c” 
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The second point is explained 
graphically in Figure 2. One curve 
increasing steadily from zero repre- 
sents the cost due to monetary loss 
incurred in producing defective mer- 
chandise. The other curve represents 
the cost of a quality-control program. 

Since no program can assure the 
production of 100% perfect goods, this 
curve theoretically approaches the 
abscissa asympthotically. By the same 
token, it cannot be assumed that a 
program of any kind will prevent the 
manufacture of 100° seconds, if such 
a condition should happen to occur. 
Therefore, the curve does not reach 
the zero level or intercept the ordi- 
nate at the point of 100% seconds. By 


adding the two costs, that is, the cost 
of seconds vs the cost of a quality- 
control program, the total quality 
cost is arrived at. The most economic 
point of control occurs when cost of 
the program balanced against loss 
due to defective Boods is at its lowest 
point. This lowest point suggests the 
quality level to be maintained. 

Many different ways for organizing 
quality-control function may be em- 
ployed. A great deal depends on the 
size of a company, its product and 
many other internal conditions. Two 
very basic and frequently used lay- 
outs called “Departmental” and “Ad- 
visory” are shown in Figures 3A and 
3B respectively (3). 


DEPARTMENTAL 
Quality Control Manufacturing 
Testing Laboratory Inspection Line Organization 
Figure 3A 
ADVISORY 


Test Laboratory 


Quality Control 


Manufacturing 


Inspectors Line Organization 
Figure 3B 
P538 AMERICAN DYESTUFF REPORTER 


“DEPARTMENTAL” LAYOUT— 
—The quality control department 
supervises both the testing labora- 
tory and the inspectors. It works with 
the manufacturing organization on 
the basis of responsibility, but with 
no authority to act without its ap- 
proval. The advantages of operating 
under these circumstances are: 

1) centralized direction of 
grams, and 

2) definite responsibility 
quality control director. 


pro- 
of the 


Some of the disadvantages are: 

1) tendency to build up prestige at 
the expense of other departments, 

2) likelihood of being reduced to a 
status of a policing group, and 

3) possibility of friction between 
various departments. 





“ADVISORY” LAYOUT The 
quality control department and 
testing laboratory are independent of 
direct supervision by the manufac- 
turing organization. The inspection 
group, however, is part of the line 
organization. 

The quality control department has 
responsibility for the establishment of 
standards and inspection procedures. 
It also audits the data and advises 
line on how to act. The inspectors 
have the authority to act as they see 
fit within the framework of manu- 
facturing policy. 

The advantages of this 
organization are: 


type of 


1) ease of installation, 


2) less likelihood of friction be- 
tween line and inspection, since in- 
spectors are part of line organization, 
and 


3) works well in conjunction with 
progressive management which sup- 
ports standards. 

Some of the disadvantages are: 

1) quality control department lacks 
authority, and 


2) time consuming in getting 
standards accepted. 
The scope of activity of quality 


control departments includes the in- 
spection of incoming materials, ma- 
terials in process, outgoing products 
and counseling on new designs. Spe- 
cial process studies are frequently 
conducted and are part of the re- 
sponsibility of a well-organized qual- 
ity control group. 
(Concluded on page P552) 
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COST ACCOUNTING FOR EFFECTIVE CONTROL * 


FRANKLIN R EHMANN 


Controller and Director, The Hellwig Dyeing Corp 


INTRODUCTION 


7OU have heard the broad eco- 
nomic background of the textile 
industry in your first lecture, and the 
problems of purchasing were covered 
in the second lecture. This lecture is 
te explain “Cost Accounting for 
Effective Control,” and the next one is 
to treat a very important part of busi- 
ness control, that of inventories. 

I understand that this group is 
composed of men technically trained 
in textiles, but particularly in the 
chemistry of the industry. Further- 
more, some are top executives 
in their companies, and the others are 
on their way up from various levels 
of responsibility. Some of you may 
have studied accounting also; some 
have acquired considerable account- 
ing knowledge through experience; 
but others of you may be like Red 
Skelton when he says, “I just don’t 
know!” 

Accounting, like chemistry, engi- 
neering, law, medicine, baseball, 
politics, music, radio, television, and 
yes, textiles, has a vocabulary 
peculiar to itself, and ascribes mean- 
ings of its own to words which mean 
something different in other usages, 
yet consistent with root meanings. 
One has to learn “the language” of 
any subject. To a politician, a “reac- 
tionary” is a somewhat different thing 
than it is to a chemist. Surplus in 
accounting is different from what 
Secretary of Agriculture Benson 
means when referring to the supply 
of wheat. I’m sure few people out- 
side the textile industry would think 
of silk in connection with the words 
“tram” and “organ”. 

So, at the risk of oversimplification 
and of boring some of you, for which 
I now express my regret, I shall try 
to present a background in as simple 
language as I can for the purpose of 
making principles clear. The figures 
I use will, for the most part, have 
no other significance. I once heard a 
sermon delivered by Dr Andrew 
Blackwood, then Professor of Hom- 
iletics. That, I understand, is the $64,- 
000 version of “preaching.” He said, 
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This paper is intended to present to 
nonaccounting-trained executives, techni- 
cal specialists, foremen, etc, a “thumb- 
nail’ picture of the financial and 
accounting background for successful 
operation of a business. Accounting is that 
business function which records and in- 
terprets all activities of a business in 
terms of money and serves as a tool for 
business control. 

For those who have acquired consider- 
able accounting—financial knowledge, it 
is a resumé to tie together into a compre- 
hensive whole their various items of spe- 
cific knowledge and to show the inter- 
relationships. 

Many of those with little or no knowl- 
edge of accounting think of it only in 
terms of cash in bank, or keeping account 
of how much customers owe the business. 
Cost means, to them, what is paid for 
material plus the workman’s wages. The 
difference between that ‘‘cost’’ and sell- 
ing price is the ‘profit’. (There’s always 
a profit—a large one!) 

Even some members of top management 
are not entirely clear on such matters as 
manufacturing expenses and how they 
affect cost and profit; the interrelation- 
ship of volume, price, cost and profit; 
how a business can sometimes continue 
to operate for some years while suffering 
losses; and how a business can go broke 
while earning profits. 


“I try to use words that children can 
understand and I hope the parents 
catch the meaning, too.” 

You want to know how to use cost 
accounting for effective control. Be- 
fore one can control anything, he 
needs to know how it works. To con- 
trol an automobile, one needs to know 
what will happen if he pushes this 
button or pulls that lever. He needs 
to know what will happen to a piece 
of cloth if he puts it into this machine 
or uses that dyestuff. So, also, he 
needs to know’ what happens 
to money that is put into a business. 
He knows that what he wants to 
happen is that his money will earn 
more money year in and year out, 
and that the business will always be 
worth the amount of money he put in 
plus earnings he leaves in. Sounds 
simple, obvious. But thousands 
of people every year learn that it is 
not so simple to do as it is to say, for 
they have tried it and neither earned 
more money nor got back the money 
they put in. 

There are many reasons found by 
Dun and Bradstreet why businesses 
fail. The vast majority (91.3% in 
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1956) of the reasons are results of 
lack of knowledge and ability on the 
part of the management. They pushed 
the wrong buttons or pulled the 
wrong levers, at least at the wrong 
times. 

Cost accounting can’t control 
a business. People do that. It can 
show the people what has happened 
as a result of what they have done, 
and indicate where something went 
wrong, and sometimes why. That is 
quite a help, don’t you think? But 
that isn’t all. Accounting, carried for- 
ward from the past into the future, 
can tell the people: “Don’t pull that 
lever! Push this button to get what 
you want.” It does that through 
standards, forecasts, budgets, break- 
even charts, and various financial 
statements and reports. But if the 
people don’t listen and insist on flying 
by the seat of the pants instead of 
by instruments, mountains can come 
from nowhere. Some business men 
know instinctively the right thing to 
do; most business men need the help 
that accounting can give. 

Cost accounting really begins—or 
should—before you put a dime into 
a business. Many of the businesses 
which fail do so because costs were 
not figured properly in advance. The 
following will suggest only a few 
things that should be figured in re- 
lation to cost before embarking on 
the great adventure of “being 
in business for myself”. 


1) Do you know enough about the 
particular kind of business? 

2) What is the competition? Is 
there room for another enter- 
prise? 

3) If location matters, where will 
you locate? 

4) Will you rent or buy? Why? 

5) How much product can you sell? 

6) At what price? 

7) Will you make or buy the pro- 
ducts? Why? 

8) How much will it cost? 

9) How much will machinery, 
equipment, ete cost? 

10) How much will your fixed ex- 
penses be? 

11) Will you sell for cash or credit? 
If credit, what terms? 

12) How much money will it require 
to get firmly established? 

13) Do you have enough money? If 
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not, can you get it? On what | + So 
_terms? ar TABLE I namé 
If you stop with these 13, it might Cash Basis vs Accrual Basis of Accounting | how 
be unlucky, as there are many more s Pe 
things to consider. Started with Cash of $20,000 — ~— a “t 
Let’s get back to the source of the Purchased 15,000 units @ 65¢ 9,750 $5,000 $4,750 oni 
se : Sold 10,000 units @ $1.00 10,000 2,000 8,000 ‘ 
“control”—the people. For everything Wages and Salaries earned 2,000 1,500 500 wipe 
that is to be done, every decision that Expenses 500 400 100 eunen 
is to be made, a person must be CASH BASIS ACCRUAL BASIS are 
responsible and held accountable, Profit & Loss—Iist Month Profit & Loss—ist Month hes 
and, of course, given commensurate _ gujes $2,000 $10,000 alee’ 
authority. This applies both to ating Pg or a so “a 7 com} 
accomplishing the task, and to the — Expenses "400 ~"500 Fo 
cost of accomplishing it. The salesman ee ee 6.900 9,000 anal 
must get so much sales, that is, SO i eee —_— “pe a a 
much quantity at so much price, and =—_ pony ——_ that 
spend only so much money to get the Starting Investment “= —_— 5-000 reget 
orders. The production manager must iia ilies Fegrrn Sie Uti Goa Le 
produce that much product at so —— — sade 
much cost. The purchasing agent  pyyjaNcIAL STATEMENT OR BALANCE FINANCIAL STATEMENT OR BALANCE er | 
must buy the materials, the plant SHEET SHEET ; 
engineer must provide utilities and End of ist_Month End of int Month wh ty 
maintain the plant, the office manager Assets Assets er 
must render clerical services, each Cash beginning $20,000 Cash $15,100 carte 
one within an allowable cost. Even plus Receipts 2,000 al gs re Th 
the president and each of the other $22,900 
. ; . : . Less Disbursements 6,900 Total Assets $26,350 cash 
officers must perform his duties with- 
in limited costs. This is where “con- sh at end Pe nna Liabilities each 
trol” is vested—in people, each Accounts Payable $ 4,850 $9,75 
person having specific responsibility, oS ae cuntn paid, 
authority, and accountability to Total Liabilities $ 5.350 reper 
another specific person in the organ- Net Worth $21,000 one 
ization. —— ‘ 
Each person should be acutely con- colle 
scious of the fact that every dollar : pas 
spent must come back from some ments are compiled, do not under- aries accrue. The accrual of the in- popes 
customer or customers. Business is stand the difference between the come or expense takes place and ntil 
not a government which simply levies profit or loss shown and the amount _ results in an asset or a liability. Cash Ms : 
more taxes. Money must come from _ of cash the business has, or doesn’t does not enter until later. a 
sales. If it doesn’t it comes out of the have. Most of us, as individuals, keep Under the accrual basis of account- ong 
money invested in the business, and our records and file our income tax ing, when you ship or deliver the zi 
that’s the way to bankruptcy. If ma- returns on the “cash basis”. That goods to the customer, you bill it to nee 
terial is spoiled and has to be made means that we include as income only him and the sales amount becomes ante 
over again, or work is done wrong cash received during the year and part of “gross income” even though ciall 
and has to be done over correctly, take deductions of contributions, it hasn’t yet been paid for. You enter pie: 
will the customer pay twice? Only a taxes, interest, etc, actually paid dur- a credit in your books “Sales $x”. At — 
small allowance for human weakness ing the year. Relatively few busi- the same time, you make another Un 
can be included in sales. If machinery esses keep their accounts or file entry, a debit or charge, for the same Gress 
is not properly cared for and hence their tax returns on the cash basis amount under the name of the cus- sales 
does not last as long as it should, because few businesses can actually tomer to show how much he owes merc 
some of the cost will never be re- conduct their affairs in such a way you: that becomes an “asset” called salar 
covered through sales. that cash receipts and disbursements Account Receivable. When the cus- . = 
Money must be spent for many _ will reflect the financial results for tomer pays you, perhaps a month or $4,90 
kinds of things, but all must be re- the year or the worth of the busi- so later, you make a credit entry in ness 
covered through sales. It is true of ness at the end of the year. There- the customer’s account to offset the $20,0 
workmen’s wages and also of invest- fore, they operate on the “accrual amount owing; then his account is wes 
ment in building, machinery, re- basis”. _ in balance. At the same time you whic! 
search, advertising, ete. Some The dictionary definitions of accrue make a debit entry in your cash wort 
expenditures must be recovered cur- “to happen or result as a natural account to show that you received —- 
rently while others may be recovered growth” and of accrual “accretion” cash. Now you have an asset “Cash” sider 
over a number of years. give the basic concept upon which the _ instead of the asset “Account Receiv- basis 
accounting practice is based. If you able.” Un 
ACCOUNTING have money invested at interest, then The same kind of procedure is fol- gross 
ras . ve as time passes the amount the bor- lowed when you buy something. If the 1 
FUNDAMENTALS rower owes to you increases, there you buy an article for resale, when sold 
CASH BASIS VS ACCRUAL is a “natural growth” or “accretion” it is shipped or delivered to you, you thous 
BASIS—Some_ people, who do_ or accrual of the interest. As time make a debit or charge entry in an in thi 
not have occasion to consider how the passes, certain kinds of taxes accrue. account called “Merchandise,” an- earne 
figures for business financial state- As employees work, wages and sal- other kind of asset, being something and ¢ 
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you own. Since you haven’t paid for 
it, you make a credit entry in the 
name of the vendor which shows 
how much you owe him; this is called 
an Account Payable, which is 
a “Liability”. When you pay for it 
some time later, you make entries to 
wipe out the liability and reduce the 
amount of cash you have. Expenses 
are handled the same way; charge 
the proper expense account, such as 
electricity, and credit the electric 
company. 

For every transaction, two entries 
must be made—a debit and a credit, 
or double entry, expressing the fact 
that value has moved from one place 
to another. 

Let us take a set of conditions and 
arrange them under the cash basis 
and under the accrual basis. Assume 
a business started selling an article 
which it purchases for resale. At the 
end of the first month we have the 
figures shown in Table I. 

The business started with $20,000 
cash and bought 15,000 articles at 65¢ 
each during the month for a total of 
$9,750 of which only $5,000 has been 
paid, leaving $4,750 unpaid. Ten 
thousand of the articles were sold at 
a price of $1.00 each, or a total of 
$10,000 of which only $2,000 has been 
collected; the remaining $8,000 is still 
outstanding. Wages and _§ salaries 
earned during the month totalled 
$2,000, but $500 of it will not be paid 
until the next payday. So only $1,500 
has been paid. Expenses, likewise, 
were not all paid for at the end of 
the month. Out of $500 total, $400 
was paid and $100 unpaid. Let’s see 
how the business made out the first 
month and where it stands finan- 
cially—what it is worth—at the 
month end. 

Under the cash basis, we have 
gross income of $2,000, collected from 
sales of the articles. We spent for 
merchandise $5,000, for wages and 
salaries $1,500, and for expenses $400, 
a total of $6,900 costs. That is 
$4,900 more than income so the busi- 
ness lost $4,900. Having started with 
$20,000 and spent $4,900 more than 
was taken in, there is left $15,100 
which is what the business is now 
worth. But, it is obvious that some 
important factors have not been con- 
sidered, so let’s see what the accrual 
basis shows. 

Under the accrual basis, we have 
gross income of $10,000 from sale of 
the merchandise. The 10,000 articles 
sold cost 65¢ each or $6,500, even 
though we bought more than we sold 
in this first month. Wages and salaries 
earned during the month cost $2,000 
and expenses cost $500, or total costs 
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of $9,000 which apply to the opera- 
tion of the business for the month. 
The $9,000 cost deducted from the 
$10,000 sales income leaves a net in- 
come or profit of $1,000. Having 
started with $20,000 cash and made 
a profit of $1,000, the business should 
be worth $21,000, not $15,100 as 
shown under the cash basis. Where is 
the difference of $5,900? 

A Statement of Financial Condition 
or Balance Sheet will show where it 
is. First we list what we own—the 
assets. We know that cash is down to 
$15,100. Customers owe $8,000—that is 
Accounts Receivable. We have on 
hand ready for sale, merchandise 
costing $3,250 (5,000 @ 65¢). These 
assets add to $26,350. But we still owe 
$4,750 for merchandise and $100 for 
expenses— a total of $4,850 of 
Accounts Payable. Add the $500 
accrued payroll and the debts or lia- 
bilities amount to $5,350. Subtract 
what we owe from what we own and 
the balance is $21,000 Net Worth of 
the business. The difference of $5,900 
is found to be invested in Accounts 
Receivable and merchandise after 
allowing for debts. 





FLOW OF CASH THROUGH 
WORKING CAPITAL AND FIXED 
CAPITAL To conduct a_ busi- 
ness, credit is both received and 
given, and cash flows through various 
channels. As an illustration: cash is 
paid out to buy (or rent) a factory, 
machinery, equipment, tools, raw 
materials and supplies, light, heat, 
power, etc. Then employees are paid 
wages and salaries for all kinds of 
services from messenger boy to 
president. All of these items of cost 
contribute some part of the cost of 
the product which is made, or the 
cost of selling it. The cost of the prod- 
uct becomes the value of the mer- 
chandise on the shelves. When the 
merchandise is sold, the value (the 
cash we are to get for it) then is 
called Accounts Receivable. When 
the customer pays for it, it is then 
cash again. Perhaps it takes two or 
three months for the cash to return 
to the bank through the make- 
inventory-sell-collect channel. That 
is true of only that part of the cash 
spent for things like labor and ma- 
terials and supplies, etc, which are 
quickly consumed in making and 
selling the product. Cash and credit 
used for this channel are known as 
Net Working Capital. In this channel 
flows the fast-moving values in the 
business. 

There is another channel, a slower- 
moving one. In it goes the cash to pay 
for a factory, machinery, equipment, 
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furniture, fixtures and other assets 
which normally are used for a 
number of years. These are called 
Fixed Capital Assets. The channel for 
paying for these assets is the same as 
for other purchases; ie, through Ac- 
counts Payable, then out of cash. 
However, often such assets are paid 
for over an extended period of time, 
accomplished by issuing notes payable 
or mortgage notes or bonds. Those that 
fall due more than a year in the fu- 
ture are considered long-term debt 
and are not considered in computing 
Net Working Capital, but rather in 
their relation to Fixed Capital Assets. 
To complete the flow of cash to the 
point where the money paid out is 
back in bank again. the channel fol- 
lows a little different course. 

Every dollar spent by a business 
must come back from customers. So, 
included in the cost of each article 
made is a small part of the cost of 
the Fixed Capital Assets until the 
entire cost has been so distributed. 
This is done because the Capital 
Assets are gradually being worn out 
in making the product, and when 
they are no longer economical to use, 
the money you put into them must 
be returned to the business—other- 
wise you have lost it. As each article 
is sold and then paid for, the busi- 
ness gets back part of the money 
spent for the Capital Assets. The 
wearing out of the assets is called 
depreciation, and the portion charged 
to the cost of the products is called 
the provision for depreciation. The 
other part of the double entry is 
called a Reserve for Depreciation 
which shows how much of the asset 
cost has, so far, been transferred to 
product cost and on its way to being 
converted again to cash. 

This brings up another fact in con- 
nection with the Profit and Loss 
Statement of any business which has 
Capital Assets subject to depreciation. 
(Land is not depreciable for income 
tax purposes.) Suppose a_ business 
showed $1,000 profit after charging 
$500 of depreciation into costs, then 
Net Working Capital would show an 
increase of $1500, (assuming no other 
transactions affecting Net Working 
Capital) because $500 of Fixed Assets 
has been converted into Working 
Capital without decreasing any other 
Working Capital Asset or increasing 
any liability affecting Working Capi- 
tal. On the other hand, if the busi- 
ness showed a loss of $500 after 
charging $500 of depreciation into 
costs, Net Working Capital would re- 
main unchanged, because the reduc- 
tion resulting from the loss would be 
offset by the addition from fixed 
capital. This fact is important. 
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HOW TO COMPILE 
ACCOUNTING DATA 
Each business enterprise is differ- 
ent from all others in many ways— 


the people with their different 
personalities and abilities and back- 
grounds: the physical plant; the 
policies; the past history; the cus- 
tomers: the products; the type 
of process, such as_ continuous 


like weaving or paper-manufactur- 
ing, or assembly as automobiles, or 
batches like bread baking or paint 
manufacturing or yarn dyeing; 
whether the product is made for stock 
or made to order; size of orders; 
variety of products, etc. But the same 
principles apply to all. 

It is not my purpose to try to ex- 
plain to you the details of cost 
accounting techniques, or how to 
design a cost system, except to the 
extent that seems necessary to give 
you the background for understand- 
ing the use of accounting data for 
control. For purposes of illustration, 
I shall draw on my experience in 
several kinds of industry and _ the 
dyeing and finishing of yarns and 
fabrics from the standpoint of the 
commission dyer. 

In 1937 I designed a standard cost 
system for The Hellwig Dyeing Cor- 
poration and began its installation in 
1938. It is still in use and has proved 
to be flexible enough to expand and 
contract and change to meet chang- 
ing conditions and desires of manage- 
ment. In 1949 the Silk & Rayon 
Printers & Dyers Association of 
America, Inc. issued a booklet titled 
“Uniform Cost Methods”. The authors 
arrived at substantially the same sort 
of system as ours. 


CLASSES OF COSTS———Raw 
Materials used in the manufacturing, 
dyeing, finishing or other processing 
should be kept under control in 
storerooms, and issued out only upon 
written requisitions from authorized 
personnel. This is necessary for con- 
trol. The storekeeper is responsible 
for materials delivered to him and 
needs an authorized requisition to 
relieve him of responsibility for the 
materials that he no longer has in 
stores. The requisition also serves as 
source data for charging the cost to 
the department, operation, production 
lot or class, ete. according to the 
system used. This procedure helps to 
control excess usage, careless waste, 
deterioration, and theft of materials. 
It should be used for all kinds of 
materials and supplies, such as main- 
tenance supplies of hardware, etc, 
and repair parts, ete. 

Labor is the principal part of the 
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total cost in the dyeing and finishing 
industry and many others, although 
it is minor in some, such as oil refin- 
ing and some chemical industries. It is 
imperative that all labor costs be 
accounted for if it is to be controlled. 
Labor is commonly divided into 
direct and indirect labor, and the 
latter is further divided into several 
categories for better control, such as 
supervision, technical, clerical, and 
various other types of service, among 
which are maintenance, security 
(watchmen), truckers, salesmen, etc. 
Direct Labor is that labor cost 
which can readily be identified to the 
actual production operations and the 
specific product, such as wages of ma- 
chine operators and workers who load 
and unload machines. On the other 
hand, the wages of dye-mixers and 
truckers are considered as indirect 
labor because, although they are in- 
cluded in the broad category of “pro- 
duction workers”, they work only in- 
directly on the products and it would 
be difficult to apply their wages to 
specific lots, qualities, orders, etc. 
Manufacturing Expenses or Fac- 
tory Expenses are those which are 
incurred in order to produce the prod- 
uct ready for shipment to the cus- 
tomer or to put it in finished goods 
stores. Included are such items of 
expense as factory tlerical help and 
supervision, indirect labor, overtime 
and_ shift premiums, ete.; repairs, 
alterations, and servicing; sundry 
supplies and expenses; the insurance 
and taxes that arise through payroll 
of factory employees; and any other 
applicable expenses. These are called 
“Controllable” expenses because the 
top person of the factory or division, 
or department to which the expenses 
apply has the authority and responsi- 
bility to control them, and is account- 
able for them. Perhaps it is injecting a 
little humor into the otherwise seri- 
ous matter when the top man’s salary 
is included in the item of supervision. 


That item he would really like to 
control! 
There are other expenses which 


the responsible head of the unit can- 
not control, but which are a part of 
the total cost of operating the unit. 
Depreciation and’ insurance on the 
machinery and equipment used, and 
cost of group insurance and pension 
fund contributions for the employees 
of the unit, are charged to him as 
“fixed charges”. Group insurance and 
pension expense might well be 
considered controllable for the same 
reason that Social Security Taxes are 
so considered; that is, that these 
expenses increase and decrease with 
the rise and fall of the number of 
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employees in his unit, over which he 
is expected to exercise control. 
There are still other expenses over 
which he has but little control. He is 
charged a “rental”, being part of the 
cost of the buildings. Similarly, he is 
charged for a calculated part of the 
utilities used (steam, water, and elec- 
tricity), the Personnel Department, 
and other service departments. Each 
of the departments whose expenses 


are thus apportioned (on various 
appropriate bases) also have the 
same kind of expense accounts fo! 


which the responsible head of each 
is accountable. 

Selling and Administrative and 
sundry non-operating expenditures 
are similarly accounted for. In this 
way every expenditure for materials, 
labor, and expenses is a_ person's 
responsibility. 


APPLICATION OF FACTORY 
EXPENSES TO PRODUCT——— 
Raw Material cost and Direct Labo 
costs can be identified rather readily 
to specific products, lots, orders, 
or other units chosen for costing. 
Factory Expenses obviously cannot 
be so identified. Therefore, some 
way must be found to apply a proper 
share of those expenses to the spe- 
cific products, etc. There are several 
ways, but the most commonly—not 
always the most wisely—used is to 
consider the direct labor dollar 
as a measure of how much expense 
is required to do the work. For 
example, if total expense is double 
the amount of direct labor cost, then 
each $1 of direct labor is responsible 
for $2 of expense because it takes 
$2 of expense to provide plant, equip- 
ment, supervision, supplies, heat. 
light, power, steam, etc. comprising 
factory expenses, to enable a work- 
man to earn a dollar of pay. 


OPERATION COSTS —The 
above expenses have been collected 
by departmental or larger units of 
the business. Sometimes that is 
sufficient, but sometimes a depart- 
ment uses a variety of kinds of equip- 
ment costing from a few hundred to 
many thousands of dollars. Some may 
use a very small amount of electric 
power, and no steam or water, and 
may occupy very little space; for 
example, a beamer or a sewing mach- 
ine. Operated by one worker, the ratio 
of expense to his wages would be low. 
But take another example—one man 
operating a hydraulic calendar cost- 
ing perhaps $25,000 up, using all 
utilities, and running at perhaps a 
third or a quarter of the speed of a 
beamer. Consider how much higher 
the expense ratio to his wages would 








July 29, 1957 


be. T 
curing 
large 
for 
ing fi 
large 
powe} 
as m 
men < 
twice 
hydra 
ratio 
be fa 
exam 
In ¢ 
to us 
when 
highl: 
opera 
equip 
sistin: 
kind 
calcu 
ducti 
time, 
will k 
as yo 
possil 
cost. 
ways. 
will | 
the 1 
straig 
the « 
work 
range 
the 1 
expe! 
straig 
crew. 
way 
(and 
cent 
trol | 
By 
mate 
oper 
of th 
cost 
pens 
to p 
cost. 
oper 
cost 
or \ 


costi 


FL 
—f 
of se 
cent 
actel 
are 
“mul 
in uw 
oper 
So 
same 
in al 


July 


hich he 
yl. 

es over 
. He is 
of the 
y, he is 
of the 
d elec- 
rtment, 
;. Each 
cpenses 
various 
ve the 
its for 
f each 


> and 
litures 
n this 
‘erials, 
erson's 


TORY 
Labor 
‘eadily 
rders, 
osting. 
-annot 
some 
oroper 
> spe- 
2>veral 
‘~—not 
is to 
dollar 
pense 

For 
louble 
_ then 
nsible 
takes 
quip- 
heat. 
rising 


vork- 


—The 
ected 
ts of 
it is 
part- 
yuip- 
ed to 
may 
-ctric 
and 

for 
ach- 
ratio 
low. 
man 
-ost- 

all 
ps a 
of a 
gher 
ould 


1957 


Proceedings of the American Association of Textile Chemists and Colorists 


be. Then consider a huge finishing- 
curing range consisting of several 
large pieces of equipment connected 
for continuous operation, cost- 
ing from $150,000 to $200,000 using 
large amounts of gas or steam and 
power and occupying about ten times 
as much space but—perhaps four 
men operate the entire range at about 
twice or three times the speed of the 
hydraulic calendar. Certainly the 
ratio of expense to direct labor might 
be far different from the other two 
examples. 

In order to control costs (as well as 
to use them for making decisions) 
when such conditions exist, it seems 
highly desirable to calculate’ the 
operating cost of each such piece of 
equipment or production center con- 
sisting of several pieces of the same 
kind of equipment. It is better to 
calculate the expenses of each pro- 
duction center for a given period of 
time, like a month. Assume that it 
will be in use for as many work hours 
as you consider normal—not merely 
possible. Calculate a machine hour 
cost. This will be useful in several 
ways, but for the present purpose it 
will be used to calculate a ratio of 
the machine per hour to the 
straight-time labor cost per hour of 
the operator. If a crew of several 
workers operate a single machine or 
range, for example three, then get 
the ratio of 1/3 the machine hour 
expense to the average man _ hour 
straight time rate of of the 
crew. Then you have a convenient 
way to pick up machine expenses 
(and all factory expenses) as a per- 
cent of direct labor for various con- 
trol purposes. 

By accumulating the data on raw 
materials, if any, used on a given 
operation and the direct labor dollars 
of the operators, you have the prime 
cost of the operation. Apply the ex- 
pense ratio to direct labor and add it 
to prime obtain production 
cost. Add the production cost of all 
operations to obtain total production 
cost of the lot, order, product class. 
or whatever unit you choose for 


costing. 


cost 


wages 


cost to 


FIXED AND VARIABLE COSTS 

—Some fixed percent 
of sales and some costs vary in per- 
cent of sales. This is one of the char- 
acteristics of costs which people who 
are not educated in accounting 
“mumbo-jumbo” often have difficulty 
in understanding in connection with 
operating a business. 

Some costs are approximately the 
same, month in and month out, year 
in and year out, so long as the busi- 


costs are a 
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ness remains at approximately the 
same size—give or take perhaps 25% 
Examples are: taxes and insurance 
on buildings and equipment, or rent 
if you do not own them; minimum 
or standby charges for light and 
power, heat, water, sewer, tele- 
phone; salaries and wages of watch- 
men, janitors, elevator operators, in- 
direct production workers, clerks, 
supervisors, salesmen, executives, 
etc. Whether 10,000 units of product 
are made or 7,000 or 13,000, those 
expenses are fairly fixed in total dol- 
lars of cost per month. 

Other costs vary according to the 
increase or decrease in the number 
of units made. Examples are: direct 
labor; raw materials; taxes and in- 
surance based on payroll; certain 
supplies; part of the electricity, 
water, sewer, etc. The total dollars 
of cost vary per month although the 
cost per unit stays constant. 

This behavior of costs is most im- 
portant in the successful operation of 
a business, and brings us to a good 
place to begin consideration of how 
to use cost data for control. 


HOW TO USE COST DATA 
FOR CONTROL 


Let’s assume you go into business 
for yourself, — despite everything. 
Brave soul! You incur the following 
obligations: 


Rent a store $100 month 


Light and heat, etc 15 
Sales clerk 200 
Miscellaneous expenses 35 

Fixed costs $350 


You sell “widgets” at $1 each. They 
cost you 50¢ each. How to make a 
profit? You must sell 700 widgets a 
month to break even. 


Sales 700 x $1 $700 
Variable cost of 709 x 50« 350 
Margin 350 
Fixed costs 350 
No profit or loss 0 
Break even 
If you sell 800 widgets at $1 — 
Sales $800 
Variable cost of widgets sold 400 
Margin 400 
Fixed costs 350 
Profit $ 50 


Suppose you can sell only 600 wid- 
gets at $1 — 


Sales $600 
Variable cost 300 
Margin 300 
Fixed costs 359 
Loss $ 50 


You find you can’t sell enough at 
$1 each, so you cut your price to 90¢. 
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At that price you can sell 700. 
Sales 700 x 90¢ $630 
Variable cost of widgets sold 350 
Margin 280 
Fixed costs 350 
Loss $ 70 
The cut in price didn’t bring in 


enough more sales. To break even you 
now have to sell 875 widgets at 90¢. 


That is 25°; more widgets, because 
you cut your price 10%. +: 
Your troubles are not over! The 


manufacturer of the widgets raises 
the price 10°7. They now cost you 
55¢ each. To break even you now 
have to sell still more widgets. How 
many? 


Selling price . : 90¢ 
Variable cost to you 55 
Margin 35 
$350 Fixed costs $.35 1000 

Sales 1000 x $.90 $900 
Variable cost 1000 x $.55 550 
Margin 350 
Fixed costs 350 
No profit or loss 0 


Break Even 


Suppose you can’t sell 1000 at $90 
—(found 700 was all). What to do? 
Drop price again? You'd have to sell 
even more than 1000 to split even. 
Besides, your competitors would cut 
also, and you'd still sell no more at 
a lower price because everybody who 
wants widgets is already buying at 
$.90. All you can sell is 700. How do 


you come out? 


Sell 700 at $.90 $630 
Variable cost at $.55 385 
Margin 245 
Fixed cost 350 
Loss $105 
Fast getting nowhere except 
broke! 
You lost on price cut—700 x $.10 $70 
You lost on increased cost—700 x $.05 35 
$105 
What to do? 
Would you: 
Cut rent? — can’t 


Cut down light and heat 
— maybe little 
Cut sales clerk pay 


Cut miscellaneous 
expenses — . = 
Suppose you save $20 on those. 


Not enough! 

If you could buy widgets cheaper 
from a more efficient manufacturer, 
it would help. At 42¢ each you’d come 
out slightly ahead. 


Sell 700 at $ .90 $630 

Variable cost 709 at $.42 294 

Margin 336 

Fixed costs now 330 

Profit $ 6 
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WIDGET DATA: 


Cost Dollars Per Month 


| } 


$100 200 300 
Sales Dollars Per Month ——_—+ 


Figure 1 


Confucius say: “One picture worth 
a thousand words.” The following 
graphs will show the same facts and 
more in pictures. This type of graph 
is known by various names; viz, 
cross-over chart, break-even chart, 
or Profitgraph, as it was called by 
C E Knoeppel, an engineer who was 
largely instrumental in developing 
the concept and teaching its use to 
businessmen in the early 1930’s. We 
shall use it in a simple form. 

This chart (Figure 1) shows the 
conditions when the article is sold at 
$1 each, costs 50¢ each, and fixed 
costs are $350 per month. Note that 
the horizontal scale indicates dollars 
of sales per month. The perpendicu- 
lar scale indicates dollars of cost per 
month. Sales are indicated on a diag- 
onal line starting at 0 and rising to 
$1400 on both scales. The fixed costs 
of $350 per month are indicated by 
the area below the horizontal line at 
$350 on the cost scale. This cost we 
have, no matter how much or how 
little our sales amount to. The vari- 
able cost is added to the fixed cost 
and the sum is represented by the 
diagonal line beginning at zero sales 
and rising at the rate of 50¢ for each 
dollar of sales. The total cost line, 
therefore, will cross over the sales 
line at $700 of sales. You then can 
read from the graph how much the 
variable cost will be and how much 
the profit or loss will be at any 
amount of sales — so long as the 
price and cost factors remain un- 
changed. By looking at $800 of sales, 
you see that $50 profit will result. 
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SELLING PRICE $1, COST 50s, FIXED COSTS $350 MONTH 


VARIABLE COSTS 50g EACE 





500 600 700 800 900 1,000 1,100 3,200 1,300 1,400 


WIDGET DATA: 


600) 


ams 


FIXED COSTS $350 


8 


Cost Dollars Per Month —__—» 


Sales Dollars Per Month ———4 


Also, you can see that at $600 of 
sales you will lose $50. Thus you 
can see what effect the fixed costs 
and variable costs have on your pro- 
fit possibilities at different volumes 
of business. 

This break-even chart can be used 
to tell you some of the “buttons to 
push and levers to pull”—also to say 
“uh uh!” about some others. Take, 
for example, the idea of cutting the 
price to 90¢ so you could sell more 
than 600 on which you lost $50 a 
month. Since one of the factors, price, 
has been changed, a change is nec- 
essary on the chart (Figure 2). As 
the sales dollars line is the one to 
which the others are related, at any 
given amount of dollar sales the cost 
will be higher because more articles 
will have to be given than at the 
higher price. For example, 1000 units 
will still cost $850 even though at the 
reduced price sales will be only $900. 
So, at $900 sales on the chart, find the 
point on the chart where the $850 on 
the cost scale intersects it. A new 
total cost line is then drawn from the 
zero line through the intersection 
point. 

The chart can’t tell you how many 
you could sell at 90¢—that is in the 
field of market analysis. It does tell 
you that you will have to sell 875 
(or 25% more) just to break-even at 
$787, and that if you find you cannot 
sell that many, you are still in for a 
loss. You may actually increase your 
loss. You will if you sell less than 
744 articles making your sales $670. 
You lost $50 on 600 at $1. That you 
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——-—-— SELLING PRICE 90g 
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FIXED COSTS $350 
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Figure 2 


found out when you learned that 700 
was all you could sell by cutting the 
price 10, and lost $70. Although you 
sold 1624% more articles, you lost 
40° more than at the $1 price. In- 
stead of the loss being 823° of sales, 
it is now 119% of sales. 

The chart in Figure 3 can tell you 
what to expect as a result of the 10% 
increase in cost of widgets. The total 
cost line will have to be changed 
again to reflect the unit cost increase. 
You find that you now must sell 1000 
units at 90¢ to break even. 

You found out that you could sell 
only 600 widgets at $1 at a loss of 
$50; also, that at 90¢ you can sell 
only 700 at a loss of $70, while buying 
the widgets at 50¢. With the purchase 
price (your variable cost) up 10% 
things were worse. There wasn’t 
enough margin left to pay the fixed 
charges. You cut them to $330, but 
that was not enough. The variable 
cost must come down. If we change 
the profitgraph (Figure 4) to $330 
fixed cost, then find on the $630 sales 
line (you found you can sell 700 at 
90¢, or $630) the variable cost at 
which you can break even. It is, of 
course, $300. For 700 widgets, it 
figures to 42.86¢ each. You now know 
that if you are going to stay in the 
widget business, you’ve got some 
problems to solve. 


FIXED AND VARIABLE COSTS 
The variable costs are of great 
importance profitwise. They have a 
great importance because they deter- 
mine whether or not the product can 
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be sold profitably. If variable costs are 
two great a percentage of sales price, 
then there is not enough margin left 
for fixed costs, and no matter how 
economically and how efficiently the 
business is conducted as to other 
costs, and no matter how large a 
volume is sold, a profit cannot be 
made. These proper parts or percent- 
ages of market price are not easy to 
discover as they are governed by cir- 
cumstances and merchandising prac- 
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COST 50s, FIXED COSTS $350 MORTE 


ees SELLING PRICE 90s, COST 42¢, FIXED COSTS $330 MONTH 


FIXED COSTS $350 


Cost Dollars Per Month __——_, 


tices and customs whch determine 
expenses which must be incurred in 
order to do business in that particu- 
lar product, and by the practical vol- 
ume for which there is a market. If 
variable and fixed costs are in proper 
ratio to each other and to selling 
price at normal volume of business, 
then increased volume pays off and 
decreased voltime is not so serious 
within the span of volume that the 
fixed costs can handle. (No profit- 
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Figure 4 


REDUCTION OF FIXED COSTS 
*—:=—-—- REDUCTION OF VARIABLE COSTS 


Figure 6 


graph is valid for use too far up or 
down from the break-even point, 
without adjustment of fixed costs ap- 
propriate to the different sizes of the 
enterprise. ) 

The lower the fixed cost, (Figure 
5) the less effect volume changes 
have on profits. The higher the fixed 
costs, (Figure 6) the greater the ef- 
fect volume changes have on profits, 
therefore the more vulnerable in 
times of bad business. 
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AUTHENTIC CASES FROM THE 
“FBI’———-In case you have any 
mental reservations about the reality 
of these price-cost-volume relation- 
ships which we have discussed in 
theory, I shall present “an authentic 
case from the files of the FBI.” FBI, 
Foolish Business Ideas. The enter- 
prise manufactured and sold a num- 
ber of products, utilizing multi-pur- 
pose machinery and equipment. As a 
result of an unsatisfactory profit ex- 
perience, cost figures were developed 
to find out how much each product 
class contributed to the margin for 
fixed costs and profit. Several classes 
had quite high profit margins before 
fixed costs, some were moderate, and 
a few were very low. One of the 
very low classes was studied further, 
as the volume had been suffering al- 
though season was not a_ factor. 
Pressure was great for price reduc- 
tion in order to get greater volume. 
They cut price and they got volume. 
Here is the story as found in May: 


December : 
April: 
was November: 


Low Point was 
High Point was 
Mid-way Point 


Sales 
Sales 
Sales 


A comparison of April with Feb- 
ruary (before price cut), each of 
which had $6,000 margin, disclosed 
some startling information. I call it 


the “Stand-Still Point”. 

Month Avg Price Sales 
February 8.84¢ $15,328 
April 6.78¢ 17,136 
Increase 2.06¢* $ 1,808 
°, Increase 23%* 12% 

* Decrease 
For each 1% reduction in price, 


they got 142° more sales, but had to 
make 2% more articles to get the same 
dollars margin. If the same (already 
inadequate) percent margin (39%) 
were to be maintained, then the price 
should have been 7.03¢ and_ sales 
would have been $17,771 and the 
margin $6,630. It seems like a lot of 
work and risk for nothing. 

If we compare April with January, 
it will show an example of what has 
to be done to make a little more 
dollars margin by cutting price. 


Month Avg Price Sales 
January 8.90¢ $ 8,721 
April 6.78¢ 17,136 
Increase. 2.12¢* $ 8,415 
°, Increase 23.8%* 96% 


* Decrease 

Here is another case from the files 
of “FBI”. This also is a case of a loss 
product line. This story will illustrate 
the necessity of maintaining at least 
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the margin you have, inadequate 
though it may be, and the evils of 
price cutting to increase volume of 
loss items. Perhaps futility is a better 
word: better still - danger. 

This concern for the preceding 8 
months averaged for this product 
line, as follows: 


Amount °, of Sales 
Articles Sold 891,296 
Sales $153,620 100.0% 
Margin (very low) 39,049 19.6% 


In order to increase volume a spe- 
cial deal was made with one customer 
for a 50,000 unit order on which the 
price was cut from 18¢ to 15¢, or 3¢, 
or slightly under 177. On that order, 
here is the way it shaped up margin- 
wise: 


18¢ — $9,000 Sales, 


$7,200 cost 80°, 


tually is necessary, provided the 
consequences are known and 
resources permit; also, if argu- 
ments 1 and 2 are valid. 

This gets you nowhere. It is 
only a last ditch measure. Be 
sure before accepting it. 

4) Want to have the business of 

those customers with us when 
prices get better. 
Answer: Has merit under some 
circumstances. Seems valid for 
strong companies. Like spending 
extra money now on advertising 
for future business. 

WHAT TO DO?— —There are 
some legitimate times and circum- 
stances for cutting prices when it 
reduces margin below what is needed 





$1,800 margin 20°) 


15¢ 7,500 7,200 300 4% 
3¢ $1,500 drop 0 $1,500 ' 
* Decrease 


AVOID PRICE CUTTING——— 


Volume increases like that not only 


Sales $7,096 Margin $3,406—48°, 
se 17,135 = 5,999—35°% 
12,143 = 5,464—45% 


do not help; they cost out-of-pocket 
money; but price cutting to get vol- 
ume increase is still blindly done by 
many business men. Arguments are 
advanced that: 


Quantity Margin % 
173,328 $6,000 39% 
252,790 6,000 35% 
79,462 0 4°,* points 
46% 0 10%* 


1) Can’t get more volume without 
cutting price. 
Answer: May be true; also may 
not. Is an easy answer. 

2) Can’t hold existing volume at 
existing prices. 
Answer: Same as for #1. If not 
true, it soon becomes true after 
cutting price. “Bad money 
drives out good money” — Gres- 
ham’s law works here, also. 

3) Have to have this volume so we 
have enough to keep operations 
going at a level to make it possi- 


Quantity Margin % 
98,047 $4,187 48% 

252,790 6,000 35% 

154,743 1,813 13°,* points 
158% 43% 27%* 


ble to produce the other prod- 
ucts on which a margin can be 
made. 

Answer: 


Some merit if it ac- 
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to break-even, but lowering an al- 
ready inadequate margin in the hope 
of increasing volume enough to 
break-even is a vicious rat-race in 
which the chance of winning is slim 
indeed. 

Suppose you are faced with such 
a condition. What can be done? 

If you have more than one product 
line, determine your costs for each 
one, and carry it down to a profit or 
loss after all factory, selling and ad- 
ministrative expenses have been ap- 
plied and deducted. If you find some 
good—some bad _ product classes, 
work on a bad one first. 


A study of sales might be conduc- 
ted while product class prefit and 
loss data is being obtained. Have the 
sales totals for months been steady, 
or erratic, or rising or falling? What 
about prices? Sizes of orders? Has 
there been any change in the product 
mix or composition of the class total, 
for example: more large sizes or 
small sizes, more dark shades or light 
shades, more of this or less of that? 

As soon as you have several 
monthly statements, prepare a break- 
even chart for the class. Use the 
figures you have even if you don’t 
have as much detail as you want. 
You can refine the chart when better 
data is available. For example, if you 
have to, use direct materials and di- 
rect labor (prime cost) as variable 
costs until you can divide all ex- 
penses into fixed and variable. Who 
knows, you might find that either 
raw materials or direct labor, or both, 
are out of line. Keep digging until 
you know the trouble spots. Then 
your problems are localized and eas- 
ier to solve. 

If material or 


direct labor need 
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reduction and control, then among 
other things, standards should be es- 
tablished for guides or targets to 
show the proper quantities and costs 
for the product. Then, by comparing 
the actual quantities and costs with 
standards, you know where to devote 
your attention. 

Perhaps your trouble is in ex- 
penses, not prime cost. By a study of 
detailed expenses and comparisons 
with other months and various levels 
of operation as shown by monthly 
statements and_ reflected in the 
break-even chart, you can establish 
Budgets of expenses adequate for 
each level of operation. It’s amazing 
what things come to light when you 
look into the conditions and figures. 

When you have established your 
standards and budgets for the prod- 
uct class and studied your sales fac- 
tors, you will find that considerable 
improvement has been made in the 
class sales, costs and profits, because 
everyone concerned has been alerted 
and made conscious of the need for 
improvement and given information 
and help to do a better job. If, how- 
ever, the study indicates that you are 
just not able to compete at a profit 


in that product, you have further 
decisions to make. 
What do you need to compete? 


Better selling? New equipment? Bet- 
ter quality of product? Quicker de- 
livery? Can you get what you need? 
Will it cost much money? Is it worth 
it, or would the money and effort be 
better spent on something else? This 
brings us to some of the broader 
phases of the use of accounting in 
control. 

We have already seen in principle 
two of the basic accounting state- 
ments for control; ie, the Profit and 
Loss Statement and the Balance 


Sheet. 


PROFIT AND LOSS STATEMENT 
———The Profit and Loss Statement 
shows the income less costs and ex- 
penses applicable to a period of time 
—a month or year. It shows, of 
course, whether a profit was made or 
a loss sustained during that time. 
The degree of detail varies greatly, 
but for control purposes supporting 
schedules giving details are highly 
desirable. Such detail should be com- 
pared with some base so that favor- 
able and unfavorable changes can be 
seen and any necessary action taken. 
Comparisons sometimes used are: 
percent each item is of total sales, 
average cost per unit of product sold, 
increase or decrease from prior com- 
parable period or a budget or fore- 
cast. 
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BALANCE SHEET: The Bal- 
ance Sheet shows as at a given date 
how much the business is worth; ie, 
the cost of all the assets, less the 
amount of all the liabilities. It shows 
what kind of assets the business 
owns, such as Cash, Accounts Re- 
ceivable, Inventories of materials, 
supplies, partly manufactured prod- 
ucts, and finished products ready for 
sale. This kind of assets is supposed 
to be convertible quickly into cash 
both in normal operation of the busi- 
ness and in the event of liquidation. 
They are called Current Assets. 
These, less the liabilities which are 
payable within a year, are the Net 
Current Assets, or Net Working Cap- 
ital. This is the part of your Balance 
Sheet that banks and trade creditors 
are interested in as an indication of 
the probability of their loans being 
repaid, or their being paid for goods 
which they sell you on credit. As a 
tool of control, the ratio of current 
assets to current liabilities is quite 
generally used. What an acceptable 
ratio is for any given business de- 
pends upon the industry and nature 
of the business. A ratio of 2 to 1 is 
considered a rule of thumb. 

It is also important what percent 
of current assets is in cash and in 
(collectible) Accounts Receivable. A 
comfortable condition is that these 
two assets are approximately enough 
te pay all current liabilities. Inven- 
tories should be kept as low as possi- 
ble without losing sales or delaying 
deliveries. The ratio of Cost of 
Goods Sold to Inventories is a guide 
for keeping them in line. 

Then there are the Fixed Assets or 
Plant Assets, such as buildings, ma- 
chinery, etc. Through depreciation 
provisions, the cost is gradually and 
indirectly converted into cash. These 
assets are commonly pledged as col- 
lateral security for the repayment of 
long-term debt. The ratios of net 
investment in these assets to total 
assets and to net worth are also im- 
portant. Those ratios, too, vary ac- 
cording to the industry. It is always 
desirable to keep as small a propor- 
tion of total assets as possible in fixed 
assets and as large a proportion as 
possible in current or liquid assets, 
as the business is thus always easier 
to control. 


SOURCE AND APPLICATION 
OF FUNDS There is a_ third 
financial statement which ties to- 
gether the Profit and Loss Statement 
for a period of time showing a profit 
or loss, with the Balance Sheets at 
the beginning and end of the period. 
It is known by various names, but a 
commonly used name is Source and 
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Application of Funds. It shows where 
the profit went and where the loss 
came from, also any other resources 
put into or taken out of the business, 
and how the assets and _ liabilities 
shifted. A business, you know, in one 
respect is like a woman. It isn’t only 
what she’s got that counts, but how 
it’s distributed. 


Funds, or resources, can come 
from: 
1) Net profit for the year, after 


depreciation and income taxes 
and all other charges. 

2) Additional capital stock sold. 

3) Proceeds of long-term financing 
such as the sale of mortgage 
bonds. 

4) Sale of Investments not used in 
current operations. 

5) Sale of Capital Assets - build- 
ings, machinery, etc. 

6) “Non-Cash” items - not requir- 
ing cash or credit, or reduction 
of another current asset, such 
as: 

a) Provision for depreciation 
for the year. 

b) Undepreciated value _ of 
capital assets sold. 

c) Amortization of 
etc. 

7) Decrease in 


patents, 
Working Capital. 
Funds can be devoted or applied 
to: 
1) Acquisition of Capital Assets. 
2) Investment in __ subsidiaries, 
mortgages, marketable or other 
securities, etc. for long term. 
3) Repayment of long-term debt. 
4) Retirement of preferred stock. 
5) Acquisition of patents, etc. 
6) Payment of dividends. 
7) Increase in Working Capital. 


Working Capital. We learned un- 
der the Section, “Accounting Fun- 
damentals”, that Working Capital 
and Cash are not synonymous. The 
make-inventory-sell-collect channel 
through which values flow involves, 
besides cash, also credit given and 
received. We also learned that values 
are found in other forms, such as in- 
ventories and accounts receivable. 

It is important for control of a 
business that the amount of net 
working capital be adequate to con- 
duct the amount of sales volume that 
the business requires and can obtain. 
If too much capital is invested in 
buildings and machinery, there is not 
enough to pay wages and other such 
costs pending the time you can col- 
lect from your customers. 

If too much working capital is tied 
up in inventories, funds are not 
available to pay your bills. It is, there- 


P547 











Proceedings of the American Association of Textile Chemists and Colorists 


fore, important that adequate work- 
ing capital be kept as liquid (cash or 
quickly convertible into cash) as the 
nature of the business requires. The 
Statement of Source and Application 
of Funds, with detail of Net Working 
Capital is a great aid in controlling 
the finances of the business. 

The following two illustrations will 
indicate the kind of information such 











statements provide. 

Company A, operating profitably 
for some years prior, sustained a loss 
coincident with a decline of about 
17°% of sales, had the following State- 
ment of Source and Application of 
Funds for the year: 

Company B has been and is still 
operating at a profit with gradually 
rising sales volume. 





TABLE II 


Company A 


STATEMENT OF SOURCE AND APPLICATION OF FUNDS 
(CHANGES IN FINANCIAL RESOURCES USED) 


FOR YEAR ENDED DECEMBER 31, 1956 


Funds Provided 








Working Capital December 31, 1955 $60,697 ; 
Working Capital December 31, 1956 51,750 
Decrease in Working Capital . ; $ 8,947 
Total Funds Provided $ 8,947 
Funds Applied _ ; 
Machinery and Equipment Acquired $ 5,946 
Dividends Paid $ 1,050 
Loss 1956 $14,275 
Less: Depreciation charged off during year 12,324 1,951 
Total Funds Applied ‘ ‘ $ 8,947 
DECREASE IN WORKING CAPITAL is 4 
Decreases in Assets 
Cash balance is lower—we spent more than we received $26,188 
Inventories are lower—we used more than we bought 7,468 
Increase in Liabilities 
Owe more for purchases 2,662 
Total Items Decreasing Working Capital $36,318 
Increases in Assets 
Customers owe us more $ 3,226 
We have claim against U S Government for tax refund $ 9,351 
Decreases in Liabilities 
Owe less for Payrolls 2 3,642 
Owe less for various Taxes 11,152 
Total Items Increasing Working Capital ss 7 27,371 
NET DECREASE IN WORKING CAPITAL 1956 $ 8,947 
TABLE Ill 
Company B 
STATEMENT OF SOURCE AND APPLICATION OF FUNDS 
(CHANGES IN FINANCIAL RESOURCES USED) 
FOR YEAR ENDED DECEMBER 31, 1956 
Funds Provided 
Net Profit for Year after Income Taxes $25,127 
Depreciation, not requiring use of funds 10,205 
Undepreciated value of equipment disposed of 1,205 
Total Funds Provided a $36,537 
Funds Applied icguee 
Marketable Securities Purchased $19,095 
Machinery & Equipment Acquired 5,132 
Dividends Paid 3,000 
Working Capital December 31, 1956 $67,421 
Working Capital December 31, 1955 58,111 
Increase in Working Capital 9,310 
Total Funds Applied : $36,537 
INCREASE IN WORKING CAPITAL rw 
Increases in Assets 
Cash in bank increased $ 8,962 
Customers owe us more 1,686 
Inventories are higher—we bought more than we used 3,292 
Decrease in Liabilities 
Expenses not yet billed to us are less 1,825 
Total Items Increasing Working Capital $15,765 
Increases in Liabilities 
Owe more for purchases $ 2,940 
Owe more for taxes 1,694 
Owe more to employees for payrolls 1,821 
Total Items Decreasing Working Capital 6,455 
NET INCREASE IN WORKING CAPITAL 1956 $ 9,310 
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If a business has a moderately de- 
clining volume of sales and sustains 
losses not greatly in excess of the 
provision for depreciation, it can, 
with prudent management of funds, 
continue in business for a number of 
years and still maintain a reasonably 
good Balance Sheet. This is because 
the “out-of-pocket” loss is moder- 
ate and assets are gradually con- 





COMPANY A 


Working Capital decreased by $8,947 be- 
cause we spent $5,946 for new machinery and 
equipment and also paid $1,050 in dividends 
in addition to an out-of-pocket loss in 1956 
of $1,951. 

The loss for the year, as shown by the Profit 
and Loss Statement, was $14,275, but $12,324 
of the loss was caused by the depreciation 
charge for the year. After deducting the de- 
preciation cost from the loss, the remainder 
is the out-of-pocket loss, or $1,951. This loss 
was so small that its effect is not noticeable. 

However, because of the Working Capital 
decrease, very significant changes took place 
among the items making up the Working 
Capital. 

For example, our cash decreased $26,188, 
but, offsetting that disadvantage, we have 
several advantages. We expect to receive 
$9,351 return of tax paid in 1956 on 1955 
income. We expect to replace part of the cash 
by the $3,226 more due us from customers 
and the $9,351 refund of taxes because of 
the Operating Loss Carry-back to 1955. Then, 
because we shall have less to pay out for 
Payrolls and Taxes, we shall need that much 
less cash. Therefore, the items increasing 
Working Capital will compensate for the loss 
of cash. 

Our decrease in Working Capital of $8,947 
is approximately reflected in the remaining 
two items: We consumed inventory of goods 
on hand and we owe our suppliers more than 
we did at the beginning of the year; hence, 
we are poorer than we were. 

Actually, items cannot be offset one against 
another, but it helps in analyzing the figures. 

Since customers owe us $3,226 more and 
we owe suppliers $2,662 more, we shall prob- 
ably not need to borrow to pay them unless 
the loss conditions continue. 





COMPANY B 


All new funds were provided by the profits 
and provisions for depreciation. 

All assets increased. All liabilities but one 
also increased, but by a much smaller amount. 
This is a normal condition when a business is 
experiencing a moderate rising sales volume 
on a profitable basis. Furthermore, the greatest 
increase in assets is found in cash. When losing 
money on a declining volume of sales, as in 
Company A, assets decreased but liabilities 
decreased at a lesser rate, and cash was the 
first asset to decrease. 

So little money has been spent for machinery, 
equipment, and other capital assets, and so 
little has been paid out in dividends, that cash 
accumulated in excess of working capital re- 
quirements. Therefore, $19,095 was taken from 
working capital for investment in securities 
pending the need for it to finance capital 
assets. 

Working capital increased, nevertheless, by 
$9,310. 





(Concluded on page P9551) 
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Contribution———— 


PRACTICAL PROBLEMS IN INVENTORY CONTROL * 


INTRODUCTION 


URING recent months I have 

attended several courses and lec- 
tures pertaining to sales, production 
and inventory problems, and in each 
case it has been my _ considered 
opinion that the detailed discussion of 
a specific problem has been most 
valuable to my Company. I would 
also add that an exchange of views, 
on related problems, with members of 
the discussion groups was extremely 
informative, and even though many 
industries were represented, we had 
a common meeting ground. 

Instead of discussing today only 
inventory problems in general, I feel 
it would be of greater interest to talk 
to you in detail about some of the 
inventory control problems as we see 
them in our organization. 

Inventory control records or forms 
are usually prepared and used for the 
specific needs of a certain company. 
Today I would like to illustrate and 
discuss with you some of the forms 
in use at Berkshire Knitting Mills. 
All information on our inventory 
control forms should be there, because 
the posted data are important and the 
forms are designed to do a particular 
job for our set-up. 

The over-all size of the inventory 
is directly related to the delivery 
service that is expected by the cus- 
tomers. A mill that produces only 
against orders most likely carries the 
smallest inventory possible. At Berk- 
shire, about 60° of all orders are 
shipped within 24 to 48 hours, includ- 
ing the time that must be allowed for 
processing of the orders. Under con- 
sideration of the number of styles, 
colors, sizes and lengths that must be 
delivered immediately, you will real- 
ize how close and_ sensitive the 
inventory control must be. Orders for 
our unbranded line, as well as for 
export, accunot for another 25%, 
which are shipped within 5 to 6 days, 
and the balance is shipped within 10 
to 12 days, under normal conditions. 
We naturally aim at the lowest level 





* Presented April 1, 1957 at the Philadelphia 
Textile Institute as Lecture No. 4 in a Manage 
ment Course presented under the auspices of the 
Educational Committee of the Delaware Valley 
Section. 
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of inventory possible, keeping in 
mind the delivery service we must 
maintain. The production should al- 
ways be started shortly before the 
minimum inventory’ balance is 
reached. At the same time, it is nec- 
essary to observe and scrutinize our 
sales forecast and actual sales care- 
fully to guard against shortages or 
excessive stocks. 

The discussion will be divided into 
4 sections: 

1) Physical inventory 
Berkshire Knitting Mills. 

2) Inventory control of grey goods. 

3) Inventory control of finished or 
boxed stock. 

4) Long range inventory forecast 
and control. 


DISCUSSION 


1) PHYSICAL INVENTORY CON- 
TROL- The product we manu- 
facture is ladies hosiery, which, in it- 
self, is a very compact and valuable 
article; and such a commodity of 
necessity makes tight inventory con- 
trol mandatory. About 20 years ago I 
was instructed by the vice president 
of manufacturing to set up and con- 
trol a weekly inventory report of 
every department in the mill, which 
would give us an actual comparison at 
any desired time between our physical 
inventory and our inventory report 
produced by main office records. 

Under our control system, each 
department in the mill submits a 
complete report for each style at the 
very beginning of each week. These 
reports are then tabulated by condi- 
tion and location, and are grouped 
together according to our needs. The 
totals for each style as well as the 
grand total reported by the individ- 
ual departments are then compared in 
detail with our main office records, 
which are based on IBM reports on 
production, sales, credits, plus starting 
and ending inventory. By comparing 
the figures of the two reports, we can 
immediately see what differences 
exist in either the individual styles or 
the grand total. If the variances are 
within reason, our Inventory Control 
Department will accept the figures; 
but should a difference exist, then 


control at 
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they will trace step by step the pro- 
duction line in every department and 
pin down the difference. If the inven- 
tory in each department in the mill 
can be proven and the difference is 
still apparent, an error might have 
occurred in the IBM records, but we 
have the assurance that any errors 
will be discovered and corrected on a 
weekly basis. 

Most of you probably will not be 
familiar with the inventory control 
problems in a hosiery mill, and some 
additional explanation may be in 
order to show you why we feel this 
control is necessary. You have al- 
ready been made aware of the exten- 
sive efforts being made to create 
accurate inventory records of each 
department in the mill. When we, 
therefore, take a physical inventory 
in any selected department, which 
occurs in fairly regular intervals, then 
we know exactly wha: our status is. 

Practically all our grey goods move 
in bundles of 10 dozen of one style 
and size until they reach the Examin- 
ing Department. Each bundle should 
contain 240 stockings, but the human 
element must be taken into consider- 
ation. A knitter, who lays out 24 
stockings for the one dozen units and 
then places 10 dozen in a bundle, 
might actually have 22, 23, 25 or 26 
stockings in a 1-dozen package. 
Sometimes we will even find 9 or 11 
dozen in a bundle. Usually we find, 
when we tally our “shorts” and 
“overs”, that the “shorts” are in the 
lead. When one considers that we 
produce approximately 1-12 million 
stockings per week, one might sense 
what differences can accumulate. 

Let me give you another example 
of some inventory control problems 
as we experience them. In itself, they 


might seem insignificant, but they 
pose an ever-present problem. 
From experience we have found 


that the most economical quantity to 
be sent to the Pairing Department is 
in lots of 60 dozen of one size and 
color. Each of these lots is accompan- 
ied from the grey stock room on by a 
16-part form, giving all the necessary 
information as to style, color, size 
quality, departments and many 
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more. After boarding, the lots are 
sent to the pairers, in order to match 
in every detail 2 stockings and ar- 
range all first-quality goods in pairs. 
Each stocking is closely inspected and 
the various classifications are placed 
at specific locations on the pairers 
tables. The majority of the lots given 
to a pairer call for 60 dozen or 1,440 
stockings! In the closing of a lot and 
the reporting of the quantity of each 
different classification, an addition 
might show several stockings short or 
over. All these pairers are on piece 
work and it is understandable that 
one cannot penalize every operator 
and recount every lot that does not 
come out on the final report to the 
original total. Spot checks and re- 
counts are made, to keep the vari- 
ances within reasonable limits, but 
we are prepared to consider it nor- 
mal if approximately 60° of the lots 
are not reported exactly as the orig- 
inal quantity, after the lots have been 
closed out. Here are some of the 
reasons, that might explain the pos- 
sibilities or background for these 
differences: 

1) The lot was already short or 
over when it was received by the 
Pairing Dept. 

2) Incorrect counting of stockings. 

3) Error in addition of the various 
classifications. 

4) Pilferage, etc. 

It is our constant aim to see that 
the reported overages and shortages 
balance at the end of each week. 

Remember also that each depart- 
ment along the line has a somewhat 
similar problem of its own, and it is 
essential that strict controls and spot 
checks be maintained. By recognizing 
the scope of these apparently mean- 
ingless differences in counting and 
keeping close control of all variances 
reported by the departments, one 
might find in a certain week the fol- 
lowing picture: 

Total amounts in mill reported over 60-11 dozen 


Total amounts in mill, reported short 95-17 
Balance short 35-06 dozen 


Our Inventory Control Department 
is directly responsible only to the vice 
president of manufacturing, and it has 
to use good judgment and sound 
policies to achieve its goal. 

For the last few years our actual 
difference between inventory records 
and physical counts has been approx- 
imately 1/30 of 1% per year. 

Inventories of machinery, raw ma- 
terial, supplies, spare parts, etc, nat- 
urally are controlled just as closely. 


2) INVENTORY CONTROL OF 
GREY GOODS- Grey goods in 
general represent the forward stocks, 
which we would like to have on hand 
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for immediate processing for our 
Dyehouse and Finishing Departments. 
The grey goods inventory control 
sheets, which we use for every style 
at Berkshire Knitting Mills, have the 
following information available at the 
beginning of each week: 
1st line: Date and style: 
2nd line: Percentage breakdown of 
sizes, based on actual shipments 
for last half year. 
3rd line: Grey goods available at 
beginning of week in each size. 
4th line: Stock in process by sizes. 
5th line: Total of grey goods on 
hand plus goods in process for 
each size. 
6th line: Actual dyehouse orders on 
hand for immediate processing. 
7th line: After deduction of dye- 
house orders, grey balance avail- 
able. 
8th line: To the total of line 7 the 
projected total production for the 
coming week is added and the 
grand total is then broken down 
by sizes using the proven size 
percentages to arrive at the most 
desirable assortment to cover 
normal business activities. 
9th line: By striking a balance be- 
tween our net grey stock and the 
expected over-all stock after one 
week’s production, we arrive at 
figures showing, us exactly the 
weekly production needs for each 
individual size. 
10th line: Indicates the machine 
numbers and the number of ma- 
chines running on each size. 


3) INVENTORY CONTROL OF 
FINISHED AND BOXED STOCK 
In preparing our inventory and 
stocks for customer service, we make 
two types of finished goods available. 
In the first place we have an inven- 
tory in dyed and paired or “flat-fold” 
condition, which is designed to cover 
our needs for our “unbranded” busi- 
ness”. It wouid be impossible to carry 
a boxed stock for our “unbranded” 
sales in the many styles, colors and 
individual packings that our cus- 
tomers require. We therefore plan a 
model stock of flat-fold goods, equal 
to 5 weeks of anticipated sales by 
styles, sizes and colors. It is up to each 
divisional sales manager, who is in 
close touch with all our customers 
and is aware of present retail activi- 
ties, to divide the inventory in colors 
according to his best judgment. From 
time to time, the Planning Depart- 
ment submits to the divisional sales 
managers a suggested level of model 
stocks, taking into consideration our 
sales forecast for the next 3 or 4 
months. Any variances between the 
suggested model stock and the au 
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thorized stock by the divisional man- 
agers are discussed and an exchange 
of views will produce a meeting ot 
the minds. 

Our flow charts of the model stocks 
show us the authorized quantities for 
each style, color and size. In the next 
column we list our actual weekly 
shipments, and, by observing these 
reports every week, we can see at a 
glance whether our model stock level 
covers us for a 5- to 6-week period 
of normal business. The color break- 
down also must be closely watched, as 
any change in the color trend might 
mean an immediate adjustment in the 
model stocks. The inventory control 
of our model stock naturally must 
take into consideration the approach 
of a change of the color season. Such 
a change takes place at the beginning 
of Spring and Fall of each year. 

After our carefully planned model 
stocks are in place, the following 
procedure starts automatically. Orders 
received for unbranded business are 
processed and tabulated on a daily 
basis. One set of these orders will go 
to the finishing department, and in 
line with the individual customer in- 
structions, we will start to prepare 
the goods for prompt shipment. The 
identical set of orders is then used as 
a base for ordering grey goods to the 
dyehouse and these goods will flow 
back into the model stock within 
approximately 1-1 weeks. We there- 
fore carry actual stock of only about 
3-12 weeks on the shelves, at any 
given time, in all styles and colors, to 
cover normally anticipated sales. The 
other 1-'% weeks represent the quan- 
tities in process to fill up the author- 
ized model stocks. 

All boxed goods for our branded 
lines, such as “Berkshire”, NoMend, 
Christain Dior and others, are covered 
with a model steck of at least 5 weeks’ 
average anticipated activities. Some 
brands are covered in advance for a 
6-week period. The delivery time for 
all boxed goods is 24 to 48 hours and 
“Berkshire”-packed goods constitute 
by far the greatest share of our over- 
all business. 


Let us, therefore, be 
concerned with “Berkshire’s” inven- 
tory control, as the details of the 


other brands would take up too much 
of your time. 

The entire territory of the United 
States is divided into 15 districts and 
each is headed by one of our “Berk- 
shire” distributors. Since it is our 
prime objective to achieve an ab- 
solute prompt delivery service to our 
customers, we carry two model stocks 
of “Berkshire”-packed goods, one in 
the mill and another one on the pre- 
mises of our distributors. These 
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model stocks operate practically in 
the same manner, as explained earlier 
during this discussion. The model 
stocks of our “Berkshire” distributors 
have been completely set-up on Jan- 
uary lst and we are in a position to 
make immediate shipments in our 
Spring colors as of that date. By 
March 22nd our model stocks will be 
cut by 25°, and our IBM automatic 
replacement service will immediately 
take this into consideration. By April 
19th we also will effect an additional 
cutback of 20°; and will re-order 
only anything over the corrected 
model stock level. From May 17th, 
the reported distributors’ stocks will 
stay in effect until June 28th. At this 
time the model stocks are usually at 
a level of from 40% to 50° of the 
original stock level. By June 28th we 
will also suggest our distributors take 
4 of their opening stock in the new 
Fall colors, and as of July 15th our 
distributors are expected to have the 
complete Fall model stock on hand. 
During the interim period we will 
sell the balance of the unsold Spring 
colors on hand. 

The distributors adhering to our 
plan have an _ exchange privilege 
under favorable terms. 


4) LONG-RANGE INVENTORY 


FORECAST & CONTROL———In- 
ventory control, sales and production 
planning are closely related, and 


through effective coordination we are 
in a position to submit various fore- 
casts. Our long-range inventory fore- 
cast covers the period of one year, 
while our short range forecasts are 
for a 6-month period. Besides these 


two forecasts, we also work out a 
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budget, which covers a 3-month 
period. Our sales forecast forms the 
basis for our expected cash receipts 
for the forecasted period, and our 
production forecast gives us a picture 
of our expenditures of variable ex- 
penses and fixed costs, payroll, raw 
material, etc. By estimating the flow 
of cash into the company and the 
outgo, we are able to plan our finan- 
cial requirements, as well as our 
inventory balances, based on sales 
and production forecasting. 

Inventory planning is responsible 
for the close cooperation among the 
major divisions of our Company. We 
have an informed management team 
because of it. If any policy changes 
take place, we will revise our inven- 
tory forecasts to reflect any changes 
of sizeable proportion. 

For estimating our inventory needs, 
we have divided our requirements 
into three groups. In the first group, 
we include all styles selling at an 
average of over 1,500 dozen per week. 
The second group embraces all styles 
selling between 300 dozen and 1.500 
dozen at an average per week. The 
last group includes all styles selling 
below 300 dozen per week. We have 
established different levels or ratios 
for each group to give us the mini- 
mum inventory requirements and yet 
guarantee us prompt deliveries. In a 
small style, one will aiways find that, 
in relation to the actual weekly sales, 
it is necessary to carry a relatively 
much larger inventory than in a big 
style, if one wants to meet his com- 
mitments promptly. 

Economic production schedules, de- 
sired rate of turnover and danger of 
discontinued numbers play an impor- 


tant part in our inventory forecasting 
and planning. Berkshire’s annual sale, 
the introduction of self-service units, 
as well as the heavy selling in the fall 
for Christmas business, are all taken 
into consideration and determine the 
level of our over-all inventory at the 
proper time during the year. 

In our Planning Department we 
review on a weekly basis our actual 
sales, production and inventory posi- 
tion of every style in our line and 
make necessary adjustments when 
indicated. With this periodic review 
we feel that we have complete control 
over all phases of our inventory posi- 
tion, sales and production forecasting 
and have a complete knowledge of 
our requirements. 


CONCLUSION 

In summarizing my remarks on 
practical problems in inventory con- 
trol at BKM, I have presented some 
of the important phases of the pro- 
cedures in our mill. Each organiza- 
tion is faced with diflerent problems 
and will tailor its setup according to 
its own needs by determining the type 
and amount of control for effective 
operation. 

We are constantly striving to im- 
prove our control system and are 
planning on additional automation. 
Our Company has on order, at the 
present time, an I B M 650—Ramac 
computer, and we are studying and 
reviewing our procedures to deter- 
mine where and how we can supply 
management with more up-to-date 
and condensed data, which will form 
the basis for decisions on the execu- 
tive level. 








Cost Accounting 
(Concluded from page P548) 


verted to cash. For example: Ex- 
penditures for labor, material, and 
some expenses (variable costs) are 


gradually declining but in advance 
of the decline in collections from Re- 
ceivables. Furthermore, instead of 
buying materials and supplies, as 
much as possible is used out of in- 
ventories and not replaced. This re- 
duces the amount of debt incurred. 
This is gradual liquidation of the 
business. 

On the other hand, if the reverse 
is happening, the going is tougher 
because each month the _ variable 
costs are increasing in advance of the 
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increases in collections. Inventories 
cannot be drawn upon, but on the 
contrary have to be augmented to 
support the larger volume of busi- 
ness. At the same time, replacement 
of or additions to machinery, etc., 
previously deferred, must now be 
made. This stage in the history of a 
business is often more critical than 
the declining stage, because more 
capital is needed, rather than less. 

The rate of decline and increase in 
volume, and the extent of the loss 
above depreciation are two very sig- 
nificant factors. If the decline is too 
rapid, inventories may not be liquid- 
ated soon enough to provide funds 
for paying creditors. If the losses 
greatly exceed depreciation, cash 
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rapidly decreases. Banks don’t like 


to lend money to cover losses, but 
rather to earn money for the bor- 
rower. When business increases too 


rapidly, even if profitable, there 
comes a point beyond which supplier 
credit and bank loans are inade- 
quate because investment capital 
(capital stock) is necessary to finance 
plant additions, etc. 


CONCLUSION 

It is obvious that the subject of 
Cost Accounting for Effective Control 
cannot adequately be covered within 
the limitations of this presentation. 
However, the basic principles which 
are set forth herein must be observed 
for the effective control of a business. 
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Quality Control 


(concluded from page P538) 





In order to evaluate various pro- 
jects efficiently, quality control uses 
statistical methods whenever these 
techniques can simplify, 
clarify the interpretation of informa- 
tion. Frequency distributions, control 
charts and sampling plans are the 
best known and most widely used 
statistical tools. 

Inspection, testing and engineering 
studies play very important functions 
in quality control. However, perhaps 
two of the most important factors in 
a successful program are proper re- 
porting and quality-mindedness. 

The information that is obtained 
must be forwarded immediately to 
everyone concerned. Faulty com- 
munication channels may well result 
in losing some of the immediate bene- 
fits of the program. 

Quality mindedness, on the other 
hand, is an intangible factor related 
primarily to human relations. The 
success of quality control depends on 
the cooperation of all levels, from top 
management to the operator in the 
mill. Once quality is established, it 
can be kept up only by constant 
effort of individuals. To tell a man 
what to do or how to do it isn’t 
enough. The man on the job must be 
quality-minded to appreciate efforts 
of others and to apply himself toward 
this goal. Workmanship will encour- 
age quality-minded workers. 

To achieve a degree of quality- 
mindedness, it is the job of quality 
control to tell the employees: 

1) why quality is demanded, 

2) the value of quality to the com- 
pany, 

3) the individual 
quality picture, 

4) what constitutes good work, and 

5) how the job can be performed 
efficiently. 

A promotional program of some 
kind is usually needed to achieve 
quality-mindedness. Such a program 
should include quality conferences 
with supervisory forces, establish- 
ment of concrete quality goals, proper 
employee communication, quality ex- 
hibits and slogans, etc. 

The important thing to remember 
in establishing a quality control pro- 
gram is that it is everybody’s job. 


stake in the 
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MEMBERSHIP 
APPLICATIONS 
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SENIOR 


Berry J Bland—Supt, Mooresville 
Div, Burlington Industries, Moores- 
ville, NC, Sponsors: V C Smith, C 
Neal. (P) 

Warren L Dow—Quality control 
supt, Hess-Goldsmith Co Div, Bur- 
lington Industries, New York, NY. 
Sponsors: J G Stass, T J Bivens. 
(NY) 

John Gustafson, Jr—Chemist, Tex- 
tile Section, National Bureau _ of 
Standards, Washington, DC. Spon- 
sors: W D Appel, F H Forziati. (W) 

Dwight N Graveley—Supt of dye- 
ing, Union Bleachery, Greenville, SC. 
Sponsors: L E Usry, C W Brooks. (P) 

Fred Jeronimus—Chemist, Stone- 
henge Proc Ind, Cedar Grove, NJ. 
Sponsors: C A Whitehead, J C Pfeif- 
fer. (NY) 

Alfred Knup, Jr — Management 
trainee & asst dyehouse supt, The 
Hellwig Dyeing Corp, Philadelphia, 
Pa. Sponsors: A W Etchells, A V 
Morrell. (DV) 

Anthony Ten Braak—Sales rep (in 
training), National Aniline Div, Al- 
lied Chemical & Dye Corp, New 
York, NY. Sponsors: A E Weber, K 
Hahn. (NY) 





JUNIOR 


David M Barbee, Jr—Lab dyer, 
Collins & Aikman Corp, Albemarle, 
NC. Sponsors: J T Hasty, G R Cur- 
rier. (P) 


ASSOCIATE 


Abram W McConnell—Sales rep, 
Becco Chem Div of Food Machinery 
Corp, Buffalo, NY. Sponsors: J R 
Hopkins, F X Nerney. (P) 

Harry G Pollack—Organic chemist, 
Protective Coatings Div, Ind Testing 
Lab, Philadelphia Naval Base, Phila- 
delphia, Pa. (D) 


STUDENT 


James C Cone—Georgia Inst of 
Technology. Sponsor: W Postman 

Frederick H Kirkland—Georgia Inst 
of Technology. Sponsor: W Postman 

Paula C Stevenson—Georgia Inst 
of Technology. Sponsor: W Postman 


TRANSFER TO 
SENIOR MEMPERSHIP 


Virginia A Vansant. Sponsors: M 
H Barnett, R J Lincoln. (S) 
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AATCC Calendar 


COUNCIL 

Nov 14 (Lowell Technological Institute, Lo- 
well, Mass); Jan 24 (New York, NY); May 
23 (Philadelphia, Pa); Sept 19, 1958 (Piedmont 
area) 


NATIONAL CONVENTIONS 

Nov 14-16, 1957 (Hotel Statler, Boston) ; 
Oct 30-Nov 2, 1958 (Hotel Conrad Hilton, 
Chicago); 1959 (Sheraton Park and Shoreham 
Hotels, Washington, DC); Oct 6-8, 1960 
(Sheraton Hotel, Philadelphia, Pa); September 
28-30, 1961 (Buffalo, NY) 


DELAWARE VALLEY SECTION 


Sept 27 (Joint meeting with New York Section 
at Hotel Hildebrecht, Trenton, NJ); Nov 1 
(Kugler’s Restaurant, Philadelphia, Pa); Dec 6 
(Kugler’s Restaraunt, Philadelphia, Pa) 


MID-WEST SECTION 


October 26 (Bismarck Hotel, Chicago, Il) 


NEW YORK SECTION 
Sept 27 (Joint meeting with Delaware Valley 
Section at Hotel Hildebrecht, Trenton, NJ) 


NIAGARA FRONTIER SECTION 


Sept 27 (Buffalo); Oct 25 (Joint meeting 
with CATCC Ontario Section at St Catherines, 
Ont); Dec 6, Feb 21 (Buffalo); Apr 4 (Joint 
meeting) 


NORTHERN NEW ENGLAND SECTION 


Sept 13 (Outing—Wachusett Country Club, 
W Boylston, Mass); Dec 6 (Annual meeting, 
Hotel Continental, Cambridge, Mass) 


PACIFIC NORTHWEST 


August 3 (Annual Outing, 
Club, Welches, Ore) 


Mt Hood Golf 


PIEDMONT SECTION 


Sept 27-28 (Annual 
ringer, Charlotte, NC) 


Meeting—Hotel Bar- 


RHODE ISLAND SECTION 

Sept 27 (Ladies Night—Narragansett Hotel, 
Providence, RI); Oct 24 (Providence Engineer- 
ing Society, Providence, RI); Dec 5 (Annual 
Meeting—Johnson’s Hummocks Grill, Provi- 
dence, RI) 


SOUTH CENTRAL SECTION 
Sept 20 (Hotel Patton, Chattanooga, Tenn) 


SOUTHEASTERN SECTION 


Sept 14 (Harmony Club, Columbus, Ga); Dec 
7 (Dinkler Plaza Hotel, Atlanta, Ga) 


WESTERN NEW ENGLAND SECTION 
Sept 27 (Rapp’s Restaurant, Shelton Conn) ; 

Nov 1 (Annual meeting, Hartford, Conn, area) ; 

Dec 13 (Rapp’s Restaurant, Shelton, Conn) 





Employment Register 


This column is open for two inser- 
tions per year, per member, without 
charge. Blanks can be obtained from, 
and filed with, the secretary of the 
Association, Post Office Box 28, 
Lowell, Mass. It is understood that 
these will be open to inspection by 
prospective employers who can obtain 
further information from the secretary. 
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One Hundred and Ninety-Third Meeting 
TECHNICAL COMMITTEE ON RESEARCH 


ry the Technical Committee on Re- 
| search held its 193rd meeting at 
the Hotel Statler, New York, N Y, on 
June 6, 1957 with the following mem- 
bers present: C A Sylvester, chair- 
man; J A Woodruff, secretary; C W 
Dorn, chairman, Executive Committee 
on Research; H W Stiegler, director 
of research; M J Babey, C A Baker, 
C R Caryl, F Fortess, R R Frey, A 
H Gaede, H E Glidden, H E Hager, 
W A Holst, R W Jacoby, E R Kaswell, 
G Kidder, J V Killheffer, W Klaas, 
L S Little, J E Meili, H E Millson, 
C Minoff, E Morrill, J E Norton, B R 
Norwick, G P Paine, W F Pond, H 
A Rutherford, B A Ryberg, V S Sal- 
vin, C H A Schmitt, C J Simpson, 
R B Smith, J G Stass, P B Stam, 
R L Stutz, E G Weist, G W Wernz, 
M W Winkler, P J Wood. 
Chairman Sylvester opened the 
meeting with a reference to the fact 
that this was the first meeting under 
the new Thursday schedule. He stated 
that the large attendance was very 
gratifying and that the new schedule 
had the strong advantage of allowing 
TCR to act on matters prior to pre- 
senting them to ECR for approval. 


EXECUTIVE COMMITTEE ON 
RESEARCH Mr Dorn, chairman 
of ECR, reported on the listing of 
responsibilities of the staff at AATCC 
headquarters regarding individual as- 
signments to committees. The follow- 
ing memorandum from G P Paine, 
executive secretary, is published here, 
as it is of interest to all members. 

“The AATCC has reached a point 

in its growth where its committees 
have become so numerous and di- 
verse that they must have organized 
staff support. Such staff support in 
no way contemplates assuming the 
accepted functions of committee ac- 
tivity but rather should strengthen 
the committees through coordinated 
staff services. Without vigorous 
committees, the AATCC could not 
maintain a democratic organization, 
representative of its membership. 
Efficient execution of an Association 
program is not an end in itself. It 
must be balanced with opportunity 
to enlist the talents of the members 
in order to express the broad in- 
terest of the membership. 
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“Each committee should have as- 
signed to it a staff man in the Na- 
tional Headquarters organization. 
His function is to support the chair- 
man and to provide staff services 
for committee activities. The rela- 
tion of a staff man to a chairman 
and the committee should be guided 
by established practice. The staff 
man functions “behind the scene,” 
setting the stage for committee 
operations. 

“He should become personally 
acquainted with the chairman and 
familiar with the way that the 
chairman desires his committee to 
function. He should see that the 
program is coordinated with other 
activities of the Association. For 
instance, if the committee has a 
newsworthy achievement he should 
be alert to see that it is publicized. 
He should be in touch with com- 
mittee members keeping them in- 
formed on various aspects of the 
committee program as it develops. 
He should keep abreast of new de- 
velopments in industry as_ they 
may bear on the committee’s in- 
terests, through technical literature 
and contacts. As a leader, he must 
persuade and guide as he cannot 
boss or command. He must suggest 
and recommend on such matters 
as AATCC procedures, committee 
appointments, committee operations 
and committee programs. He should 
constantly anticipate the thinking 
of his chairman and be to him, a 
pillar of strength. 

“In the area of committee busi- 
ness, the staff man may initiate 
a volume of correspondence—for 
his chairman’s signature or his own. 
He assumes responsibility for com- 
mittee personnel lists, meetings, re- 
ports and for such research, lab- 
oratory, technical and other service 
facilities as the committee program 
requires. 

“Committee activity is the heart- 
beat of an Association. The com- 
bined results of committee activi- 
ties justify the Association’s being. 
It is the job of the staff man to 
help the committees achieve their 
objectives and see to it that these 
achievements are communicated. 

“These staff responsibilities, to 
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operate effectively and harmoni- 
ously, must be supported by a ver- 
tical line of authority within the 
staff organization. While there can 
be no rigid rules, where team 
work and cooperation take prior- 
ity, everyone at the various levels 
of responsibility should expect to 
report to a higher authority. Line 
functions should be clearly delin- 
eated to avoid confusion and frus- 
tration and inhibit initiative. 

“Within the framework of the 
National Headquarters of the 
AATCC, this provision is made. 
The chief employed executive, 
namely the executive secretary, is 
responsible for all staff operations 
and personnel. In the area of re- 
search committees he relies on the 
director of research to carry out, 
in consultation with him, the staff 
assignments in support of commit- 
tees. The staff men assigned to 
committees have full responsibility 
for their committees and are di- 
rectly responsible to the director 
of research for carrying out their 
assignments. The chairman of ECR, 
the chairman of TCR, the execu- 
tive secretary and the director of 
research are in contact with respect 
to over-all policy and program. 
The chairman of ECR on behalf 
of his committee and on authority 
of the Council determines policy 
and program. The chairman of TCR 
on behalf of his committee with 
authority stemming from ECR de- 
termines how his subcommittees 
shall carry out the policy and 
program. The chairman of TCR 
calls for necessary staff supporting 
services from the National Head- 
quarters. 

“The executive secretary, aided 
by the director of research, orients 
the staff facilities accordingly. The 
director of research acts in a super- 
visory capacity of the research 
and technical staff who consult him 
on special problems involving op- 
erating procedure and policy. He 
is concerned with over-all plan- 
ning and coordination, both im- 
mediate and long range, and is in 
direct reporting contact with the 
executive secretary and the chair- 
man of TCR. The executive sec- 
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retary coordinates the research 
and technical operations with the 
budget, the resources of the Na- 
tional Headquarters and the per- 
sonnel available. His directives 
originate through the chairman of 
TCR in conjunction with the chair- 
man of ECR. 

“The annual budget for staff 
operations in the area of research 
and technical services should orig- 
inate at the committee level, pro- 
ceed through TCR for preliminary 
approval and then on to ECR for 
final approval, prior to submission 
to the Appropriations Committee. 
Staff operations within the fiscal 
year should adhere to the budget. 


“Similarly, activities of other com- 
mittees of the Council require 
supporting staff services and facil- 
ities of the National Headquarters 
office. The assistant secretary has 
a number of primary responsibili- 
ties delegated to him by the execu- 
tive secretary. In addition to cer- 
tain committee assignments, the 
general office staff is under his 
direction, as its operations bear on 
committee activities. 

“The executive secretary is ul- 
timately responsible for staff per- 
formance in all areas of operations 
and for coordinating and integrat- 
ing all staff activities. He is re- 
sponsible for personnel policy, the 
relationships of AATCC and LTI 
and for specific assignments that 
he may carry out personally or 
delegate to other members of the 
staff. 

“The direct result of this general 
reorganization is to line up the 
staff and facilities with the com- 
mittees horizontally, and merge 
them, to coincide. The requirements 
of the program laid down can then 
be measured in terms of available 
staff support. Only in this way can 
the services be planned to accom- 
modate committee needs. What the 
staff is equipped to handle can be 
seen in terms of the program, and 
thus the program is tailored to fit 
a realistic budget. On the other 
hand, a program envisioned as 
vital to the Association and to in- 
dustry that exceeds available sup- 
porting services can be presented 
on the basis of specific financial re- 
quirements. 

“The policies and purposes set 
forth in this memorandum embody 
a joint directive to the executive 
secretary from the president, the 
chairman of ECR and the chair- 
man of TCR.” 


COMMITTEE 
Council 
Executive Committee on Research 


Technical Committee on Research 


Resistance to Abrasion 
Colorfastness of Textiles to Atmospheric Contam- 
inants 

Rapid Control Tests 

Colorfastness to Drycleaning 

Identification of Finishes on Textiles 

Evaluation of Fire Resistant Textiles 

Flammability of Clothing Textiles 

Colorfastness to Perspiration 

Test Fabrics 

Colorfastness to Washing 

Water Resistance of Fabrics 

Continuous Wool Scouring Processes 

Nuclear Radiation 

Methods of Analysis for Sodium Hydrosulfite 

Antibacterial Agents 

Antistatic Finishes 

Bleaching 

Color 

Colorfastness to Crocking (Rubbing) 

Definitions 

End-Usage Performance Tests 

Resistance to Insect Pests 

Colorfastness to Light 

Colorfastness to Wet and Dry Pressing 

Stream Sanitation 

Water Absorbency 

Weathering of Textiles 

Evaluation of Package Dyeing 

Reference Committees 

Editorial Board 

Technical Manual and Year Book 

Editorial Liaison, Part I, 
Research Committees, Part II and Part III 


Damage Caused by Retained Chlorine 

Evaluation of Desizing Agents 

Dimensional Changes in Textile Fabrics 
Nonwoven Fabrics (Joint Committee with ASTM) 
Colorfastness to Pleating 

Standard Soils 

Wash and Wear 

Evaluation of Fulling Agents 

Dermatitis 

AATCC Laboratory 


Publicity 

Appropriations 

Membership and Local Sections 
Technical Supplies 2 
Publications 


Constitution & Bylaws 
Corporate Membership 
Colour Index Marketing 
Bibliography 

Technical Programs 
President's Advisory 
Intersectional Contest 
Archives 

Howes Contract 

Textile Education 
Employees Retirement & Pensions 
Legal 

Inter-Society Relations 
Colour Index Editing 

QM Air Force Dye Survey 
Conventions 

Perkin Centennial 

Subject & Speaker’s Bureau 
General Office 


IDENTIFICATION OF FIBERS 
———Mr Sylvester was asked by 
Mr Wood to appoint a member to 
the working group of the ISO work. 


DIRECTOR OF RESEARCH——— 
Dr Stiegler reported as follows: 

“Abrasion remains a major prob- 
lem in industry.’ The interest lies 
primarily in end-use wear abrasion 
and in end-use wash abrasion. The 
latter wash abrasion problem is un- 
der the jurisdiction of the Committee 
on Colorfastness to Washing and at 
the moment concerns the colorfast- 
ness of dyes that are sensitive to 
abrasion and also concerns the effect- 
iveness of penetration and fixation 
achieved by various dyeing methods, 
particularly when dyed fabrics are 
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subjected to heavy duty commercial 
laundering. Wear abrasion is still a 
serious concern of industry and is 
being handled by the Committee on 
Resistance to Abrasion. 

“Wear resistance is difficult to pre- 
dict. It is also difficult to realistically 
produce on a laboratory scale with 
respect to end-use because of the 
complex forces involved. Reproduci- 
bility is essential in the instrumental 
study of abrasion and in drawing 
conclusions for predicting end-use. 

“The Accelerotor has consolidated 
and greatly increased its stature as 
a testing instrument during the last 
six months. The Abrasion Committee 
chose to focus on _ inter-laboratory 
reproducibility (reproducibility had 
been established long ago in the 
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AATCC Laboratories with two Ac- 
celerotors) in its first step toward 
setting up basic test methods for in- 
dustry. A group of six Accelerotors 
plus operators was assembled in New 
York at the Better Fabrics Testing 
Bureau and worked at high speed 
all day on a statistically arranged, 
detailed test procedure. Tested were 
work clothes fabrics (from field tests 
being run by the Du Pont Company) ; 
a series of light cotton fabrics, thor- 
oughly studied and documented with 
data, from the Textile Research In- 
stitute; and some control and resin- 
ated rayon fabrics prepared by Amer- 
ican Viscose Company for the test. 
More than three hundred specimens 
were prepared and weighed before 
and after test at Lowell. Tests in- 
cluded both grit abrasion and fric- 


tional (no-grit) abrasion. Also in- 
cluded were controlled and uncon- 
trolled speed methods which have 


been found useful. Dry runs of the 
test were made at Lowell on two 
Accelerotors and operators with ex- 
cellent results. (Details of the inter- 
laboratory test may be found under 
Project P12 in Dr Stiegler’s report.) 
Preliminary results are most encour- 
aging, especially the agreement of 
the wear ranking by the Accelerotor 
of the Du Pont work fabrics with the 
field tests made to date. 

“Articles on specific phases of abra- 
needed to guide further 
efforts by industry. Such investiga- 
tions were started, incidental to the 
primary abrasion investigation. Dr 
Stam encouraged implementation of 
this plan by a statement at the last 
meeting of the Executive Committee 
on Research. 

“The AATCC Laboratories fortun- 
ately have opportunity to evaluate a 
series of mixed fiber fabrics (wool 
and synthetics) developed by the 
Quartermaster and under test in the 
field and on the Stoll Tester. 

“The Committee on Damage Caused 
by Retained Chlorine developed a 
comprehensive and promising program 
which called for the cooperation of 
the Laboratories in certain phases of 
the work. Objectives involve the study 
of factors which may influence results 
obtained by the present test and to 
refine the test or develop a new one, 
if necessary. This will be a long ex- 
tended project and will surely pro- 
vide much basic information for 
dealing with a problem which is ex- 
tremely troublesome and costly to 
industry. Very interesting results 
have already been obtained in the 
case of distilled or ion-exchange water 
versus tap water in a rinsing study. 


sion are 
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“Dimensional changes in _ fabrics 
are being studied from the viewpoint 
of determining basic information 
which may be applied to testing for 
restorability. Stress-strain curves 
have been developed for certain fab- 
rics on the Instron Tester. Such in- 
formation should eventually simplify 
and make more realistic restorability 
testing on the basis of an optimum 
point on the curve for testing certain 
classes of fabrics. 

“Flammability will probably have 
to be contended with for some time 
to come. The committee has not only 
editorially revised the method but 
has run more inter-laboratory tests 
and planned investigation of a large 


number of factors involved in the 
test. 

“Research Associate Seibert has 
been collating much of the recent 


mass of data obtained on the influ- 
ence of voltage variation on fading 
in the Fade-Ometer, the work done 
on covered and uncovered fading 
cabinets and the work on the fading 
done by fluorescent lamps. Special 
reports drawn up by Mr Seibert will 
be published.” 


COLORFASTNESS TO CROCK- 
ING——Mr Millson reported that this 
committee is satisfied that the dry 
crocking test results are quite re- 
producible; however, the wet crock- 
ing results are not as accurate as 
desired. A program has been laid 
out to check a number of fabrics with 
different dyes and known moisture 
contents in the fabrics. Work is also 
proceeding on improvements in the 
engineering of the crockmeter. 

The question was asked as to what 
is acceptable crocking. The AATCC 
offers the test but does not set the 
standards or minimum requirements. 
However, as a matter of information, 
crocking tests are being made on a 
range of commercially returned gar- 
ments. These figures tend to show 
that a rating of 4 is a potential com- 
plaint in the fields of menswear, 
womenswear, and upholstery. 


ANALYSIS OF FINISHES ON 
TEXTILES — Mr Norwick re- 


ported as follows: 


“About ten years ago, the TCR 
subcommittee on standard methods 
of determining finishes, under J 


Edward Lynn, then of American Cya- 
namid Co, carried out an_ inter- 
laboratory test in order to evaluate 
the methods of Professor Skinkle, 
which had been published shortly 
before. The conclusion was that the 
methods were time consuming and 
insufficiently specific. 
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“Ray Krammes and Charles Mar- 
esh, also of the American Cyanamid 
Co, brought out an improved version 
of Professor Skinkle’s methods some 
years later. This was a real improve- 
ment over the earlier version, and 
we are much indebted to them. How- 
ever, interlaboratory tests by the 
AATCC group under Mr Brubaker 
showed, I regret to say, that the 
methods were not yet good enough, 
and it was during this period that 
I became connected with the sub- 
committee. 

“An analysis of the failures seemed 
to show that the reason the tests had 
not worked was bound up with the 
fact that the companies involved 
were looking for extremely quick, 
cheap methods, suitable for use by 
laboratory technicians as opposed to 
chemists, and they put excessive 
faith in the use of methods of stain- 
ing directly onto fabric samples. The 
result was that numerous interfer- 
ences gave trouble, even when the 
proper test was applied to the proper 
sort of fabric. In many cases, tests 
to distinguish between two absent 
finishes were applied, and seemed to 
give a positive result for one or the 
other, or even both. For this reason, 
our first suggestion was 1) to limit 
the scope of the tests we intended 
to do, 2) to work for methods suit- 
able for specific types of finishes 
whose presence or absence could be 
fairly easily recognized, such as the 
classes of water-resisting or crease- 
resisting finishes, and 3) to look for 
methods which would really distin- 
guish between all of the usual types, 
and possibly just as important, warn 
the analyst when some other, new 
finish was present. The most. import- 
ant analyses are on new finishes, 
which are frequently not yet in the 
books. 

“We all know that, in some com- 
panies, the laboratory is the last re- 
sort, so that it frequently happens 
that serious problems have already 
been delayed by the time they reach 
the laboratory, and there is a real 
need for speed. On the other hand, 
it is possible to make more rapid 
reports if one is told what the finish 
is supposed to be. We decided that 
we could assume the classification of 
both the fabric and the finish, since 
strictly they are not problems of our 
subcommittee, and other groups are 
actually handling these problems. 
For example, we assume that when 
we receive the sample we know 
whether it is nylon 6, 66, or some 
newer fiber. In addition, we assume 
that we know the purpose of the fin- 
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ish, though I will admit I sometimes 
wish I really did have such informa- 
tion. 

“In line with this thinking, our 
latest interlaboratory tests and eval- 
uations have been carried out on 
fabrics known to be treated with 
water-repellant finishes, a series of 
six samples in which all of the major 
types were applied to cotton, rayon 
and synthetic-fiber fabrics. At meet- 
ing time yesterday, only three replies 
had been sent in, though more may 
be in the mail. However, the import- 
ant thing is that one of the three re- 
porting laboratories had all six cor- 
rect, and another had five of the six 
right. The samples were, in order, 
8% Zelan AP applied to cotton, 8% 
Norane R applied to cotton, 8% War- 
co 393, 30% Formaset SN, and 5% 
Formaset S applied to 50/50 viscose 
acetate, 10°7 Perma Par W applied 
to acetate, 5°% each of Norane W1 and 
2 and Formaset HG applied to nylon, 
and 10° Aridex applied to cotton. 
The laboratory which made one error 
did so because it identified colloidal 
silica as being silicone. 

“Thanks to a method submitted 
just yesterday by Dow Corning, it 
is not likely that such an error will 
occur again. Barring other interfer- 
ences, it is probably likely that a 
good method, suitable for the major 
water-resistant finishes, is ready to 
be written up. As soon as this method 
is ready, it is my intention to write 
to some of the major suppliers to 
ask if they will submit to us a couple 
of yards of fabric with known finish, 
so that I can release them to inter- 
ested parties for checking the method. 

“In addition to this work of the 
subcommittee, I have had published 
a chromatographic method on the 
determination of the amino substances 


in crease resisting and _ shrinkage 
resisting fabrics.! Unfortunately, 


this method is not the last word in 
such finishes, since there are a good 
many new types of finish which are 
possibly going to be of major com- 
mercial importance in the near fu- 
ture. In any case, so far as the 
amino-aldehyde finishes are con- 
cerned, we now have in the litera- 
ture, a system whereby a single 
thread from a crease-resistant fabric 
will enable the analyst to distinguish 
between urea, melamine, dicyandia- 
mide, thiourea, etc, alone or in mix- 
tures. I am fairly sure that methods 
similar to this will see greater and 
greater use in the analysis of textile 

INorwick, B and Bierig, E, “A Chromato- 
graphic Method for the Identification of Amino 


Aldehyde Finishes on Textiles,” Am Dyestuff 
Reptr 46, No. 9, 314-5 (May 6, 1957) 
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finishes now that the ice has been 
broken.” 
LIGHTFASTNESS———Mrr Norton 


reported as follows: 

“The Lightfastness Committee met 
at 3:00 pm, June 5, 1957, with 18 
members and visitors present. 

“Mr Schmitt, chairman of the spe- 
cial subcommittee investigating the 
variables in natural light testing, re- 
ported on the progress of his group. 

“Present plans now call for pres- 
entation of this work in a paper to 
be presented at a joint meeting of 
the New York and Delaware Valley 
Sections in Trenton on September 27, 
1957. Since this work will soon be 
presented and published, I will not 
attempt at this time to cover the de- 
tails of the work of this group. In- 
vestigations to date have raised some 
questions which, the Committee feels 
must be further investigated. There 
are indications that our _ present 
AATCC Blue Wool Lightfastness 
standards should be improved and 
perhaps a supplementary set of mois- 
ture-sensitive standards should be 
developed. We feel that a rather ex- 
tended exposure program is necessary 
to cover this and other phases of 
our work. We therefore are request- 
ing an appropriation of $3,000.00 to 
cover monthly exposures at two lo- 
cations, Arizona and Florida, for a 
period of one year. 

“The Lightfastness Committee rec- 
ommends to TCR the adoption of 
one revision of the General Purpose 
and Scope under Colorfastness to 
Light, and revision of Tentative Test 
Method 16B-52, B. Sunlight Test. It 
also recommends the adoption of a 
new tentative method, C. Daylight 
Test. These have all been submitted 
for editorial review and, if approved 
at this meeting, can be included in 
the 1957 Year Book. 

“Upon adoption by the AATCC, 
the new daylight method will be for- 
warded to ISO as a proposed ISO 
method to have equal standing with 
the present ISO Daylight Method em- 
ploying a different set of standards. 

“Mr Seibert, AATCC research as- 
sociate, reported on his work on 
fading from fluorescent and incan- 
descent lighting. His report is now 
written and is being submitted to 
General Electric Company for criti- 
cism after which it will be reviewed 
by the Lightfastness Committee and 
offered for publication.” 

Following Mr Norton’s report, the 
Lightfastness Committee’s reeommen- 
dations regarding revision of the 
General Purpose and Scope under 
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the section on “Colorfastness to Light”, 
revision of Tentative Test Method 
16B-52, and adoption of a new ten- 
tative method (C. Daylight Test) 
were approved by the Technical Com- 
mittee on Research. 


RESISTANCE OF TEXTILES TO 
ABRASION——Dr Cooke _ reported 
as follows: 

“The Abrasion Committee has fol- 
lowed with interest the improvements 
that have been made in the Accele- 
rotor. These improvements, which 
have been made through the efforts 
of the AATCC Research Group at 
Lowell under the direction of Dr H 
W Stiegler, include a cast test cham- 
ber and a new plastic collar, which 
greatly improve the uniformity of 
dry abrasion testing. 

“Several Accelerotors have been 
equipped with these improved parts 
through the courtesy of the Atlas 
Electrical Devices Company. Each 
machine has also been equipped with 
a polished nickel bronze rotor. An 
interlaboratory study comparing a 
number of machines with the above 
improvements has been made. This 
study, which has been set up on a 
statistical basis, included tests of 4 
sheetings, considerable data on which 
have been obtained by the Textile 
Research Institute. These fabrics are 
as follows: 1) Unfinished; 2) Mer- 
cerized; 3) Resin-treated; 4) Mer- 
cerized and Resin-treated. In addi- 
tion, comparisons were made of three 
twill fabrics on which the DuPont 
Company is obtaining considerable 
wear test data. Additional compari- 
sons were made on two rayon sam- 
ples (untreated and _ resin-treated) 
supplied by the American Viscose 
Company. 

“The results of these statistically 
designed experiments of various types 
of fabrics show very good agreement 
between Accelerotors.. These results 
will be analyzed statistically to de- 
termine the degree of precision ob- 
tained.” 


STANDARD SOILS (CARPET 
SOILING DIVISION)———Dr Cooke 
reported as follows: 

“It was decided that the first study 
of the Committee would be to com- 
pare the various existing methods of 
both floor service tests and acceler- 
ated tests following the procedures 
normally used by the companies rep- 
resented in the membership of the 
Committee. In order to furnish the 
Committee with sufficient carpeting 
to carry out these service and ac- 
celerated laboratory tests, the mills 
represented by the membership 
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agreed to supply rugs woven from 
the following fibers; 1) cotton; 2) 
wool; 3) acetate; 4) Saran; 5) nylon; 
6) rayon bright crimp; 7) rayon dull 
crimp; 8) rayon dull smooth. The 
eight carpet samples have been woven 
in sufficient yardage to carry out the 
interlaboratory test program. Eight 
laboratories are cooperating in this 
testing. Seven of the laboratories are 
conducting floor service tests and 
four of the laboratories are conduct- 
ing accelerated soil tests. 

1) Each laboratory is using its own 
test method. 

2) Portions of the samples are 
being removed periodically at a 
specified number of traffics for 
relative rankings by the jury 
system. 

3) Reflectance measurements are 
being taken at specified inter- 
vals and the figures will be 
plotted against the number of 
traffics. 

4) The remaining samples will be 
left down until there is no evi- 
dent change in soiling. 

“The results of the tests will be 

analyzed when completed.” 


COLORFASTNESS TO PLEATING 
Dr Meili reported: 

“At present the Committee has 
prepared three tests as follows: 

I) Twenty minute steaming under 
no pressure 

II) Twenty minute steaming at 10 
pounds pressure 

III) Twenty minute steaming at 20 
pounds pressure. 

“However, since some goods are 
pleated with dry heat, it will be 
necessary to see if the results of dry 
heat pleating can be anticipated by 
the steam tests and if not, then a 
dry heat test will have to be added. 

“Sublimation is not a severe prob- 
lem today but it can be evaluated 
in the test.” 








WASHFASTNESS 
reported: 

“The meeting was called to order 
at 11:00 am in the Hudson Room of 
the Hotel Statler, New York, with 
Chairman R B Smith presiding. 

“Mr Smith introduced R K Gag- 
non, Owens-Corning Fiberglas Cor- 
poration, a new member of the Com- 
mittee, and Pedro Emilio Sylvester, 
a visitor from Lima, Peru, who has 
been studying at North Carolina 
State College. 

“The minutes of the meetings of 
January 17, 1957 and March 30, 1957 
were approved as read. 

“The following subjects were con- 
sidered, with results as_ indicated: 


Mr Smith 
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I. Industrial Laundering Test 

George Mandikos showed exhib- 
its of work carried out at Lowell 
in an attempt to duplicate the color 
loss shown by five average indus- 
trial launderings. His work was 
conducted on the eight commercial 
vat-dyed fabrics and four O D 
Quartermaster fabrics, which have 
already been subjected to industrial 
laundering, and included a Stand- 
ard #3A Wash and the following 
modifications: 


A) 0.2 caustic soda 
sodium metasilicate. 

B) A nonionic detergent. 

C) Increase temperature to 180°F. 

D) Run for 1% hours. 

E) Cut soap concentration in half. 

F) Add Bentonite to soap solution. 


instead of 


None of the modifications pro- 
duced a color loss comparable to 
that shown by the washed pant 
legs. Color-difference measurements 
were also made by two methods, 
but in many cases showed poor 
correlation with visual examination. 
It appeared that evaluation by the 
Grey Scale would be most reliable 
for this work. The lack of consis- 
tency was mainly due to the gray- 
ing or redeposition of soil on the 
industrial laundered samples, par- 
ticularly the light shades. Lowell 
will attempt to simulate the actual 
color of the laundered samples by 
the addition of dirty material to 
the wash tests to be made on Fab- 
rics 4, 5, 6 and 8. The effect of a 
mild wash on the surface charac- 
teristics of the original fabrics will 
also be checked. 

The Committee made the follow- 
ing suggestions for future work in 
modifying the #3A Wash pro- 
cedure: 


A) Increase abrasion. 
1) Add more steel balls. 
2) Use of standard sand. 
3) Combination of balls and 
sand. 

B) Simulate chemical conditions 
of industrial wash solutions 
by addition of alkali and re- 
ducing sugars. 

C) Combination of time, temper- 
ature, abrasion and chemical 
conditions. 


Mr Mandikos also exhibited Ac- 
celerotor tests of two and three 
minutes’ duration, which gave good 
duplication of the color removal 
shown by the laundered pant legs, 
especially on the heavy shades. 
This instrument may prove of value 
in the final evaluation of these 
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fabrics, but the work at Lowell is 
to be concentrated primarily on the 
modification of the #3A Test. 

The development of “crow’s feet” 
on this type fabric is also a prob- 
lem. Normally, they do not develop 
until after repeated washings and 
are possibly due to folds or creases 
formed in extractor loads. There 
was nothing additional to report, 
but it was felt that any informa- 
tion developed by the Committee 
as to the cause or prevention of 
“crow’s feet” would be a real ser- 
vice to the textile industry. 


II. Extension of “A” Series Tests 
to Include Hand Washing 

A definite need exists for a me- 
chanical test to simulate hand wash- 
ing fastness. This degree of washa- 
bility has been written into L-22 
Specifications. The secretary will 
contact several concerns in an at- 
tempt to obtain fabrics that do not 
pass the #2A Wash Test, but are 
satisfactory to hand washing. Sam- 
ples of the fabrics received will be 
forwarded to several laboratories 
for hand washing, and then work 
can be started on developing a lab- 
oratory test procedure. 


III. ASTM Wash Test for Tufted 
Rugs and Carpets 


ASTM has organized a commit- 
tee to determine a procedure for 
measuring the colorfastness of 
tufted rugs and carpets. Mr Smith 
has been in consultation with that 
Society and as soon as the proce- 
dure is complete it will be circu- 
lated to this Committee. It was 
recommended by the Committee 
that Mr Smith be appointed an 
observer to the ASTM Committee, 
and this has been approved by 
TCR and ECR. 


“D Cooper of the Hamilton Insti- 
tute, Hamilton, Ontario, has pub- 
lished an article in Canadian Textile 
Journal on the effect of synthetic 
detergents versus soap. The article 
included no information on color loss 
or staining, and the chairman has 
written to Mr Cooper for this in- 
formation. 

“Mr Sylvester has been named a 
member, with Mr Smith alternate, to 
the ISO Working Group on Color- 
fastness to Washing, of which Mr 
Bagley of Canada is chairman.” 





ANALYTICAL METHODS P 
J Wood reported that the Committee 
has finished its work to determine 
the most suitable analytical method 
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for sodium hydrosulfite?. The Com- 
mittee reviewed fifteen methods. Af- 
ter considerable study, the investi- 
gation narrowed itself down to three 
methods—Ammoniacal-Copper; _Io- 
dine-Formaldehyde; and Rubine R. 

These were tested by each mem- 
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ber of the Committee and variations 
in results were discussed. Repeated 
experiments were made to test the 
efficiency of the revisions in the three 
methods. Finally the point was 
reached where it was possible to ob- 
tain reliable results by all three 
methods as revised. 

Although these three methods give 
comparable results, the 
recommended _ be- 


essentially 
iodine method is 


cause of its simplicity. The ammon- 
iacal-copper and Rubine R methods 
should be used in rare cases where 
the hydrosulfite is known or suspected 
to contain significant amounts of thio- 


sulfate, sulfide or other oxidizable 
impurity not inactivated by formal- 
dehyde. 

The Committee has been given a 
new assignment, ie, to find the resid- 
ual alkali in bleached cotton. 





ACTIVITIES OF THE LOCAL SECTIONS 


Rhode Island 


The Rhode Island Section’s 1957 
outing, held June 14th at the War- 
wick Country Club and Rocky Point, 
RI, attracted a near-record crowd of 
375, including more than 130 golfers. 
Highlight of the affair was a shore 
dinner at Rocky Point. 

Arthur Hustwit, Soluol Chemical 
Co, served as outing chairman. He 
was assisted by Kenneth J Broden, 
Sherwin-Williams Co, vice chairman, 
and the following committeemen: 
Earle K Bush, American Aniline 
Products, Inc, donations and prizes; 
Walter E Murray, Crown Chemical 
Corp, admissions; Charles F Stokes, 
Carbic Color & Chemical Co, Inc, 
printing and publicity; Kenneth C 
Everett, Kenyon Piece Dye Works, 
Inc, and John E Trezise, Karasell 
Chemical Co, photography; David O 
Payne, Valley Lace Mills, golf; Eve- 
rett W Counsell, Interchemical Corp, 
dinner; Walter S Pride, Atlantic Ray- 
on Corp, putting; Robert W Evans, 
Metro-Atlantic, Inc, and Joseph H 
Binns, American Aniline Products, 
Inc, prizes; Matthew J Quigley, Inter- 
chemical Corp, advisory. 

George E Montgomery, Arkansas 
Co, Inc, who was to take top honors 
at the Drysalters Club of New Eng- 
land Outing the following week, shot 
a 75 in the golf tournament to give 
the Rhode Island Section a new 
champion and keep the current trophy 
in play for at least another year. 
David Meikle, Stillwater Worsted 
Co, finished one stroke behind Mont- 
gomery, with John Janket, Putnam 
Finishing Co, last year’s champion, 
finishing third with a 77. Montgomery 
and Janket have “one leg” towards 
the trophy, while Thorwald Larson, 
Carbic Color & Chemical Co, Inc 
has two legs on it. Larson has already 
retired two cups offered at the an- 
nual outing. 

Other winners in the various golf- 
ing events were as follows: Ist low 
net—Ralph Hawes, Apponaug Co; 
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2nd low net—Tom Wright, Bradford 
Dyeing Assoc, and Richard Jones, 
Royce Chemical Co; longest drive— 
John Janket; nearest to pin on 9th— 
Frank Cutter, Rumford Chemical Co; 
most fives—N Guerin, Florence Dye 
Works; most sixes—Carl Merritt, W 
W Farrington; putting—Nate Lufkin, 
Apponaug Co. 


Piedmont 


HE 1957 Outing of the Piedmont 

Section, held June 7-9 at Mayview 
Manor, Blowing Rock, NC, attracted 
461 members and guests. Daniel A 
Torrence, Jr, Ciba Co, Inc, headed 
an outing committee which included 
George A Artope, National Aniline 
Div; Robert A Bruce, Amalgamated 
Chemical Corp; and Gordon S Eaves, 
Cloverdale Dye Works. 





Various recreational activities were 
provided, including: golf, horseback 
riding, swimming, fishing, shuffle 
board, ping-pong, horseshoes, bridge. 
and canasta. Suppers and dances were 
held Friday and Saturday evenings. 

Over 160 participated in the annual 
golf tournament. Low gross honors 
went to Gordon Eaves, with D B 
Groves, Arkansas Co, taking low net. 
Low gross (Mill Division) honors 
went to Robin Breem, Beacon Mfg 
Co, and low net to D W Costner, 
Rock Hill Printing and Finishing Co. 
Low gross (Supplier’s Division) was 


carded by Gordon Woods, Corn Prod- 


ucts Co, and low net by Sandy 
Young, Joseph Bancroft and Sons. 
In the Ladies Division, Mrs Patsy 


Randleman took low gross, and Mrs 
Ernestine Crowell, low net. 

In addition to prizes for the golf 
tournament, many door prizes were 
awarded. 


Pf a 8 =a 
is Pie 72 on 
Standing (I to r): Gordon Eaves, George Artope and Dan Torrence, Piedmont Section 


outing committeemen; Bill Okey and Carol Martin. 
Seated: Mrs Eaves, Mrs Artope, Mrs Torrence, Mrs Okey, Mrs Martin. 


(Additional Piedmont Section Outing Photos on following page) 
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Abstracts 





Review on “Wash and Wear” 
Cottons 
Textile J 74, 43-6, 


Jennings, H_ Y, March 


22, 1957 


About two years ago, promotions 
were launched in the cotton fabric 
field presenting ‘“wash-and-wear” 
cottons. These promotions inferred 
that these ‘“wash-and-wear” cottons 
were something entirely new and dif- 
ferent, a great advance. As a matter 
of fact, crease-resistant cotton fabrics, 
particularly in the women’s dress ap- 
parel field, have been on the market 
for about ten years. 

The early “wash-and-wear” pro- 
motion showed little if any advance 
over crease-resistant finishes then on 
the market. However, it brought 
about a realization on the part of 
many finishers of crease-resistant 
fabrics that they already had a 
“wash-and-wear” with “minimum- 
care” fabric. More important, it gave 
a promotional slogan for cottons that 
impressed the consuming public and 
resulted in such popularity that mil- 
lions of yards are now being proc- 
essed and sold weekly under trade 
names that suggest “wash-and-wear”. 

“Wash-and-wear” is a_ contro- 
versial term, since its interpretation 
varies with the individual and with 
the end use of the fabric to which the 
finish has been applied. A “wash- 
and-wear” garment, after laundering, 
still requires for the best appearance 
some degree of pressing. However, 
many finishes have now been devel- 
oped on cottons which, after wash- 
ing and tumble-drying, are satisfac- 
tory for sportswear, children’s play- 
suits, etc, without further pressing. 
Most companies have used the term 
“wash-and-wear” with some qualify- 
ing statement, even though it is in 
fine print. 

The activity in research and ad- 
vancement of the crease-resistant fin- 
ishes, bringing them to the “wash- 
and-wear” stage, was stimulated by 
the “wash-and-wear” promotion of 
the man-made fiber fabrics. Much of 
the advance has been due to the de- 
velopment of new and_ improved 
thermosetting resins which will re- 
act with the cellulose molecule. Urea- 
formaldehyde, used at first and for 
many years, was followed by mela- 
mine-formaldehyde, which gave bet- 
ter permanence. At the present time, 
modified or cyclic ureas, such as di- 
methylol ethylene urea, are being 
used on a large scale. Blends of dif- 
ferent resins are also finding appli- 
cation. 

It it now generally agreed that the 
thermosetting resins react chemically 
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with the cellulose molecules, form- 
ing a cross-linkage which produces 
the crease-resistant properties. 

The number of catalysts now avail- 
able and being used commercially is 
increasing, the three chief types being 
the metallic inorganic salts, alkanol- 
amine, and the oldest but little used 
at present ammonium salts. 

The author refers to several good 
papers on the mechanics and chemi- 
cal reactions of crease-resistant fini- 
ishes. He mentions some of the prob- 
lems which concern purchasers of 
“wash-and-wear” finished materials: 
eg, the lack of stretch or “give” of 
the treated fabric and its inability 
to take a crease, which makes a 
pleated pattern out of the question. 
Chlorine retention is another prob- 
lem, but the proper use of catalysts 
and curing conditions can reduce the 
damage from this source to a mini- 
mum, he says. 

In conclusion, he states that suffic- 
ient progress has been accomplished 
in the “wash-and-wear” cotton ap- 
parel field so that cotton has not only 
maintained its position but has gained 
in some lines at the expense of the 
man-made fibers——WHC 


ISO Activities—Colorfastness 
and Shrinkage in Laundering 
“ i. Textile J 74, 62-5, Jan 11, 


Staples, Can 


1957 

The author reviews the develop- 
ment of test methods through the 
years in various countries. The first 
organization to become actively in- 
terested in colorfastness tests was the 
Society of German Chemists, who in 
1911 appointed a committee known as 
the Deutsche Echtheitskommission 
(DEK). This society pioneered in 
the field of colorfastness testing and 
has played a leading role ever since, 
particularly in Europe. Its first re- 
port was published in 1914; its eighth, 
in 1939. 

The Research Committee of the 
AATCC started work on fastness 
tests in 1922. By 1954, 39 different 
colorfastness tests had been pub- 
lished. 

The Society of Dyers and Colour- 
ists appointed a special committee in 
1927 to investigate the standardiza- 
tion of fastness tests. The early work 
was concerned with fastness to light, 
washing and perspiration. In later 
years many other tests methods were 
developed. 

The need for international color- 
fastness standards was recognized 
many years before there was much 
progress in this direction. Even before 
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World War II efforts were being made 
by the three committees to set up 
mutually acceptable standards, but 
with little success. In 1946 the In- 
ternational Organization for Stand- 
ardization (ISO) was formed, and a 
Technical Committee 38 was organ- 
ized, with two subcommittees, one 
to deal with tests of colorfastness 
and the other to develop methods 
for measuring shrinkage in launder- 
ing. At present 36 countries are rep- 
resented on ISO TC 38. 

Up to the present time, over 30 
colorfastness tests have been consid- 
ered by the ISO committee. Tests for 
colorfastness to light have been the 
most difficult to develop, owing to the 
fact that in Europe most light tests 
are carried out by outdoor daylight 
exposure, whereas in Canada and the 
U S, fading lamps are mostly used. 
There is also disagreement over the 
choice of standard dyeings to be used. 
Further work will have to be done 
before these differences can be re- 
solved. 

Some progress has been made in 
developing a test for fastness to per- 
spiration, but here again much work 
will be needed. The same is true of 
fastness to washing, since it is not 
possible to write a single test method 
that will be satisfactory under all 
conditions. In fact, at least five dif- 
ferent methods may be required, ac- 
cording to the author. 

Perhaps the first attempt to set up 
an international test for determining 
the shrinkage of fabrics in launder- 
ing was made in 1951. From this be- 
ginning a method of testing fabrics 
which are to be subjected to high- 
temperature laundering is gradually 
being evolved. 

These are a few of the problems 
that make international agreement 


difficult—-WHC 


Why Dyed Cellulose Fibers 
Rot 


m Eng News 


Lock, M V, Che 35, 26, June 10, 195 

One of the more serious problems 
facing the textile industry is that 
of “phototendering” or deterioration 
of dyed cellulosic fibers by light and 
air. 

Photo-oxidation studies have been 
made by various researchers on sim- 
ple compounds structurally related 
to cellulose (eg, primary and sec- 
ondary alcohols, glucosides, disac- 
charides and polysaccharides), when 
irradiated with certain anthraqui- 
none compounds. From these studies, 
which are described, a clearer picture 
was obtained of the chemistry of pho- 
totendering. 
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According to the author, the tend- 
ering process begins when a photo- 
excited dye molecule takes a hydro- 
gen atom from the cellulose molecule. 
Oxygen adds to the cellulose molecule 
to give a peroxy radical. The site 
of the initial attack determines one 
of two later reactions. In one case, 
decomposition of the peroxy radical 
will cut the cellulose chain immedi- 
ately; or a carbonyl group forms 
within the chain. If the carbonyl 
group forms, the cellulose has a weak 
link. Later exposure to alkali, such 
as in soap or synthetic detergents, 
then breaks the chain at this point. 

The author suggests that the efforts 
to overcome phototendering will fall 
into two classes: 

1) Develop ways to prevent forma- 
tion of excited dye molecules. 

2) Cause dye-excited molecules to 
lose their energy in other ways than 
by attack on cellulose molecules.— 


WHC 


The Influence of Higher 
Temperatures on Natural and 
Synthetic Fibers 


Agster, A, Textilber 37, 1388-44 (1956), abstrac 
ted in Dyer 117, 557 
Modern finishing is more than 


ever carried out at high temperatures, 
at which the possibility of damage 
to the fibers cannot be entirely ex- 
cluded. Thermal decomposition of 
fibers can occur through hydrolysis, 
oxidation, and simply cracking. The 
action depends on whether heating 
is carried out in air, in the presence 
of water (steam), or, for example, 
in a metal bath, and time of heating 
is, of course, of prime importance. 
Experiments included all these fac- 
tors; viscose, polyamide, polyester, 
and polyacrylonitrile (PAN) fibers 
were tested, and results expressed 
in loss of tensile and flexing strength 
at various temperatures and times of 
exposure to heat. 

The fibers resisted heating in air 
to varying degrees in the following 
order: polyester — PAN — viscose — 
polyamide. On heating for eight days 
at 160° C in air, the residual ten- 
sile strength figures for the fibers 
in the above order were: 81.5—53.5— 
40—10.7 percent. From consideration 
of the aldehyde and carboxyl group 
content of treated viscose fiber it 
was concluded that decomposition at 
140° C is purely due to hydrolysis; 
above 140° C oxidation by air begins 
to play a part; and above 160° C, crack- 
ing. It is interesting to note that at 
80°C the loss of flexing strength is very 
much greater than that suffered by 
polyamide fibers. At 100°C the po- 
sition is, however, reversed. This is 
due to an initial loosening of cross- 
linkages in the macromolecule. 
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Wool was included in the tests 
carried out in the presence of steam. 
The order of resistance of the fibers 
to steaming was PAN—viscose 
polyester—polyamide—wool. Hydrol- 
ysis plays the main part in the de- 
composition, hence the bad _per- 
formance of wool. The residual tensile 
strength figures for steaming at 
155°C for 120 minutes were: 89— 
78.5—35.7—nil percent. 

Heating in a metal bath affected 
the fibers least. The order of resist- 
ance was: PAN—polyamide—vis- 
cose—wool—polyester. On heating at 
155°C for 120 minutes, for example, 
wool still retained 89 percent of its 
original strength. 

PAN fiber darkens considerably at 
higher temperatures, and at 190°C 
eventually becomes black, without 
appreciable loss of strength. At the 
same time, the fiber no longer dis- 
solves in dimethyl formamide. The 
number of basic groups increases. 
This is due to intramolecular changes, 
such as formation of pyridine rings.— 


WHC: 

















Cyanoethylation of Cotton 


(Summary of a joint report by the In- 
stitute of Textile Technology, American 
Cyanamid Co and Monsanto Chemical 
Co) 

Dyer 117, 


109-13, Jan 18 1957 


When cotton reacts with acryloni- 
trile in the presence of caustic soda 
as a catalyst under controlled con- 
ditions, the hydroxyl groups are 
partially replaced by cyanoethyl 
ether groups. The desired extent of 
cyanoethylation is achieved when, on 
the average, one hydroxyl group in 
every other anhydroglucose unit of 
the cellulose molecule is replaced (or 
approximately every sixth hydroxyl). 

This chemically modified cotton is 
similar in appearance, hand and proc- 
cessing characteristics to untreated 
cotton, but differs from it in the 
following respects: 

1) It is premanently rot- and mil- 

dewproof. 

2) It is more resistant to degrada- 
tion by wet and dry heat and 
organic and mineral acids. 

3) It has lower moisture regain 
and altered electrical proper- 
ties. 

4) It has altered dyeing properties, 
being more receptive to acid 
and disperse dyes. 

It is noted that cyanoethylated 
cotton is degraded by caustic solu- 
tions under certain conditions. 

The report goes into much detail 
in describing the reaction with ac- 
rylonitrile and the major variables 
influencing it. The rate of reaction 
increases rapidly with increasing 
temperature. Under mild conditions 


AMERICAN DYESTUFF REPORTER 


(eg, at 130° F) the nitrogen content 
of the cotton reaches an equilibrium 
of about 3.5 percent after approxi- 
mately 30 minutes. 

The report states that the produc- 
tion of cyanoethylated cotton can be 
accomplished in several ways. Ex- 
tensive process development has re- 
sulted in both batch and continuous 
operations which appear commerc- 
ially feasible. 

Batch treatment is best carried out 
in package-dyeing equipment in 
which cotton is treated in a single 
step with acrylonitrile and caustic 
soda solution. 

The best continuous’ treatment 
process developed consists of padding 
on caustic soda solution, followed by 
contact with acrylonitrile vapor. 

Since acrylonitrile is toxic, pre- 
cautions are necessary to avoid con- 
tact of the liquor with the skin or 
inhalation of the vapor.—WHC 


Apponaug Co Gets Good 
Results with Molten-metal 
Dyeing Machine 
Anon, Textile World 107, 96-7, June, 1957 
The Standfast Molten Metal dyeing 
machine is now in operation at the 
Apponaug Co for the continuous dye- 
ing of vat colors. In this range the 
conventional pad is replaced by a 

U-tube filled with eutectic alloy. 

There are two methods used to pro- 
duce vat dyeings on the Standfast 
machine. In System 1, the reduced 
vat color is floated on top of the 
molten metal at the entering end of 
the tube. The preheated fabric is 
passed through this leuco vat, enters 
the molten metal (at 95°C), travels 
down 51 in and returns up the other 
side of the tube, passing through a 
Glauber’s salt bath floated on the 
metal at the delivery end. Then the 
goods are rinsed, oxidized and soaped 
as usual. 

In System 2, vat color in pigment 
form is padded on the preheated 
goods, which are then run into the 
U-tube. In this case a caustic and 
hydrosulfite reducing bath is floated 
on top of the metal, and the pig- 
mented color is reduced while pass- 
ing through the tube. The other op- 
erations are the same as in System 1. 

Details of the practical operation 
of the two systems are given. Both 
are said to be in use at Apponaug, 
where System 1 is preferred for light 
fabrics and plain weaves. A speed of 
100 yards per minute is_ possible 
when dyeing by this system. The 
pigment-pad method requires a 
slower speed, about 50 yards per 
minute. 

It is reported that this new method 
has proved both economical and 


practical—_WHC 
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New Du Pont Nylon Said to 


Increase Clothing Wear 70% 

Cotton work clothes and men’s ana 
boys’ rayon suits, slacks and jackets 
can wear an average of 70 percent 
longer or more, it is claimed, when 
they are made of fabric fortified with 
a new type of nylon introduced by 
Du Pont on July 2nd. 

Work pants containing this new 
nylon, called Du Pont 420 nylon, will 
be available this fall. Limited output 
of this new fiber is under way at 
Du Pont’s Seaford, Del, plant. Sev- 
eral mills reportedly are in produc- 
tion on fall fabrics fortified with the 
new nylon. 

Du Pont 420 nylon is described as 
a fiber that is engineered to be a 
good “working partner” with rayon 
and cotton. It is further described as 
a high tenacity staple with low elon- 
gation at break. 

In basic work clothing twill fab- 
rics, the new fortifying fiber is used 
in the warp yarns only, for these 
form the surface of the fabric which 
takes most of the abrasion. It is 
claimed that wear tests of pants con- 
taining 25 percent of 420 nylon used 
exclusively in the warp yarns have 
resulted in an improvement in wear 
life of 70 percent or more. The re- 
tail price of work pants with this 
percentage of fortification reportedly 
will be approximately 25 percent 
more than all-cotton garments of the 
same weight and construction. 

In basic spun rayon fabrics for 
men’s and boys’ slacks, suits and 
jackets, use of 15 percent 420 nylon 
in both the warp and filling yarns 
is said to result in an average 70 
percent increase in wear life, while 
use of 20 percent reportedly results 
in approximately double the wear 
life of all-rayon fabrics of the same 
weight and construction. 

Rayon slack fabrics fortified with 
15 percent of the new nylon will cost 
approximately 15 percent more than 
their all-rayon counterparts, it is 
stated. 

Du Pont’s research on use of 420 
nylon in Type IV cotton work cloth- 
ing twill fabrics, a commonly used 
work-clothes fabric, is said to have 
shown the nylon-fortified fabrics to 
have a flex abrasion resistance of an 
average of 6,800 strokes on standard 
testing equipment, compared with an 
average of 1,400 for the all-cotton 
fabrics. The fortified twill reportedly 
has an average breaking strength of 
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100% RAYON 


EFFECTS OF FORTIFICATION of 11-ounce, 3 by 2, rayon sheen fabrics with Du 
Pont 420 nylon. The top row shows fabrics fortified with 15, 20, and 25 percent of 
this new nylon in both warp and filling, with all-rayon fabrics of the same weight and 
construction below. All fabrics were subjected to three minutes of intense abrasion in 


an Accelerotor. 


242 pounds, compared to 191 pounds 
for the all-cotton fabric, and a tear 
strength of 11.4 pounds, compared 
with nine pounds for the all-cotton 
fabric. 

Extensive testing through actual 
wear was used by Du Pont to check 


the practical advantages of nylon 


fortification. In one wear test of for- 
tified work clothing, pipe fitters al- 
ternately wore work pants fortified 
with 25 percent of 420 nylon in the 
warp yarns for one week, then all- 
cotton pants of the same weight and 
construction the next. The nylon- 
fortified pants reportedly wore an 





Shown here (left) are all-cotton denim work pants and (right) work pants of the 
same weight and construction, fortified with 420 nylon. Each was worn by pipe fitters 


and photographed after 135 wearings. 
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average of 229 days, compared to an 
average of 134 days for the all-cotton 
pants. 

The advantages of nylon fortifica- 
tion for 24 rayon fabrics were checked 
through extensive wear testing of 
both all-rayon and 420 nylon-forti- 
fied rayon slacks at a boys’ school. 
The all-rayon slacks reportedly were 
worn out after periodic wearings over 
a six months’ period, while the forti- 
fied slacks lasted four months longer 
in the same test. Longer wear can 
be anticipated for men’s rayon slacks 
fortified with the new nylon, it is 
claimed, since their clothes are nor- 
mally not subjected to such hard us- 
age. 

Work clothes manufacturers who 
will participate in the introduction 
of 420 nylon-fortified work clothes 
are Salant & Salant, Inc, New York, 
and J H Bonck, New Orleans. Pep- 
perell Manufacturing Co, Cone Mills, 
Inc, and J P Stevens & Co are pres- 
ently producing various cotton work 
clothes fabrics fortified with Du Pont 
420 nylon, and in addition, several 
other mills are developing fabrics. 

Rayon fabrics fortified with 420 
nylon are being developed by Bur- 
lington Mills, Deering-Milliken & Co, 
Inc, J P Stevens & Co, and others. 

Du Pont is producing 420 nylon 
in a 2.2 denier, 14-inch staple. It 
reportedly will sell for $1.28 a pound, 
the same price as_ regular nylon 
stapie. Production of this new staple 
will be limited to less than 50,000 


pounds per month, pending the in- 
stallation of essential new equipment. 


PTI-PTIF Trustees Consider 
Student Union Building 
Consideration of a proposal for the 

Philadelphia Textile Institute Foun- 

dation to underwrite $200,000 of the 

total $650,000 needed for the con- 
struction of a student union building 
was the main order of business for 
the trustees of the Foundation and 
the Philadelphia Textile Institute at 
the annual meeting of both, held on 

Tuesday, June 18, 1957. 

A special committee of three mem- 
bers of the Foundation board includ- 
ing Everett L Kent, Kent Mfg Co; 
Theodore B Hayward, formerly of 
Swift & Co; Richard S Cox, dean 
emeritus, PTI and three members 
from the PTI board including Lind- 
sey H Mason, Philadelphia Dye 
Works; Rinaldo A Lukens, Continen- 
tal Mills; and Ralph Whitaker, Fred 
Whitaker Co, was set up to study 
the matter and determine the feasi- 
bility of going through with its erec- 
tion. 

Other business conducted at the 
board meetings included the election 
of trustees and the election of offi- 
cers (see “Names in the News’). 

The school operated its 1956-57 
fiscal year with no deficit and adopted 
an operating budget for the 1957-58 
fiscal year in excess of $400,000. 


FUTURE PAPERS 


T HE following papers have been accepted for publication in future issues of 
AMERICAN DYESTUFF REPORTER. Those papers which will appear in 
the Proceedings of AATCC are indicated by the letter (P). 


’ 


“Cleaning Synthetic Fur Pile Fabrics’ 
—Dorothy Lyle, National Institute of 
Drycleaning (P) 

“Dyeing of Orlon Acrylic Fiber—Appli- 
cation of Cationic Dyes”—J P Neary 
and R J Thomas, E I du Pont de Nem- 
ours & Co, Inc (P) 

“Comparison of Wrinkle-resistant Fin- 
ishes for Cotton”’—T F Cooke, P B 
Roth, J M Salsbury, G Switlyk, and W 
J van Loo, American Cyanamid Co (P) 
“Fibers and Equipment Used in the 
Manufacture of Nonwoven Fabrics’’— 
Wendell E Brennen, American Viscose 
Corp (P) 

“Dyeing Blends of Dacron Polyester 
Fiber and Cotton”—J J Iannaronne, Jr, 
P L Speakman, O S Larson, R C Hurt, 
and E H Hinton, E I du Pont de Nem- 
ours & Co, Inc (P) 

“Lighting Factors to be Considered in 
Textile Color Matching’—Warren B 
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Reese, Macbeth Daylighting Corp (P) 


“Effect of Certain Acid Dye Structures 
on the Rate of Wool Dyeing’—John 
H Skinkle and Edward W Makuch, 
Lowell Technological Institute (P) 
“New Aspects of the Pad-Roll System” 
—Bertil Mellbin, Svenska Textilmask- 
infabriken 

“Use of Silicones in Wet Processing” — 
F L Dennett, Dow Corning Corp 
“Absorption of Water by and Drying of 
Untreated, Laundered, and Used and 
Laundered Cotton and Linen Towel- 
ing”—Florence E Petzel, Oregon State 
College 

“Dispersed Growth Aeration of Cotton 
Finishing Wastes’’—Nelson S Nemerow, 
North Carolina State College 
“Characterization of Cellulose and 
Cellulose Derivatives by Means of X- 
ray Diffractometer”—L Segal and C M 
Conrad, U S Dept of Agriculture 
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West Coast Div of Jacques 

Wolf Occupies New Office 

G J Desmond, vice president of 
Jacques Wolf & Co., Passaic, NJ, 
has announced the completion of a 
move by the Company’s West Coast 
Division to a new modern office and 
warehouse at 1916 Border Ave, Tor- 
rance, Calif. Phone: FAirfax 8-2600. 

The office will be operated under 
the direction of A H Roberts. 


Frazier Instrument Under 
New Management 

The business for the manufacture 
of textile testing and research instru- 
ments of the late Sherman W Frazier 
is being continued by the new man- 
agement under the name of Frazier 
Precision Instrument Co, 8913 Glen- 
ville Road, Silver Spring, Md. Wm 
Grote and R E Ward, proprietors, 
have announced that all of the instru- 
ments and services formerly furnished 
by the late Mr Frazier will be manu- 
factured and provided. Special con- 
sideration will be given to meet the 
urgent requests for instruments that 
have accumulated since the death of 
Mr Frazier. 

An expansion of instrument manu- 
facturing is being planned to main- 
tain and enhance the reputation es- 
tablished by the Frazier Instrument 
Company. A new bulletin concerning 
the instruments manufactured is be- 
ing prepared and will be available 
upon request. 


General Calendar 


AMERICAN OIL CHEMISTS 
SOCIETY 
Sept 30-Oct 2, 1957 (Fall meeting, Cin- 
cinnati); Apr 21-23, 1958 (Memphis); Oct 
20-22, 1958 (Chicago); Spring, 1959 (New 
Orleans); Fall, 1959 (Los Angeles) 


AMERICAN SOCIETY FOR QUALITY 

CONTROL—TEXTILE DIVISION 

8th Annual Conference—Jan 30-Feb 1, 
Clemson House, Clemson, SC 


AMERICAN SOCIETY FOR TESTING 
MATERIALS (COMMITTEE D-13) 
Oct 15-18 (Fall meeting, Sheraton Mc- 
Alpin Hotel, New York, NY); Mar 18-21 
(Spring Meeting, Sheraton Park Hotel, 
Washington, DC). 


THE FIBER SOCIETY 

Sept 4-6 (Joint meeting with the Textile 
Institute—Hotel Statler, Boston, Mass; 
April 30—May 1 (The Clemson House, 
Clemson, SC) 


NATIONAL COTTON COUNCIL OF 
AMERICA 


October 2-3 (Chemical Finishing Confer- 
ence—Statler Hotel, Washington, DC) 


SYNTHETIC ORGANIC CHEMICAL 
MANUFACTURERS ASSOCIATION 

OF THE UNITED STATES 
Sept 10, Oct 8, Nov 12 (Palm Terrace 
Suite, Hotel Roosevelt, New York, NY) 
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e NEW PRODUCTS AND DEVELOPMENTS «+ 





Uvitex* ER Cone 

Ciba Co, Inc recently announced 
the introduction of a new type of 
fluorescent brightener under’ the 
name, Uvitex ER Conc. 

Primarily interesting for its brilliant 
white effects on Dacron, the new ad- 
dition to the Company’s Uvitex series 
also is said to yield excellent results 
on acetate, Arnel, cotton, nylon and 
rayon. The two outstanding features 
of Uvitex ER Conc cited by Ciba 
are its high effectiveness on polyester 
fibers and its extremely good light- 
fastness on these fibers as compared 
with lightfastness of other brighteners 
on any fiber. 

Uvitex ER Conc is claimed to re- 
present a disiinct advancement in the 
optical brightening of textile fibers. 
An outstanding white of unusual fast- 
ness to light and washing reportedly 
is produced on Dacron and very good 
whites are obtained on a number of 
other fibers. This resistance to day- 
light exposure and the product’s wet 
fastness on Dacron are claimed to 
be far above the fastness standards 
by which brighteners are ordinarily 
judged. The product is not recom- 
mended for Orlon, silk or wool. 

Application of Uvitex ER Conc can 
be made from long liquors by ex- 
haustion or from an aqueous disper- 
sion by padding. The goods are treated 
at the boil, or in some cases, as in 
padding, the goods are dried at tem- 
peratures up to 250°F to obtain best 
results. Such temperatures are, of 
course, limited by the nature of the 
fiber, as with acetate. The practical 
advantages of Uvitex ER Conc for 
use on fiber blends, particularly 
blends containing Dacron, are pointed 
out by the manufacturer. 


Registered trade-mark 


Aluminum Formate Powder 
Available from Aceto 


Aceto Chemical Co, Flushing, NY, 
has announced the availability of 
aluminum formate in powder form. 
It is said to be more concentrated 
than conventional solutions, thereby 
requiring less freight, storage and 
handling costs. In_ addition, it 
reportedly gives greater flexibility in 
making up more concentrated solu- 
tions and is compatible with paraffin 
emulsions and other sizes. 

Aluminum formate is used _ in 
waterproofing of textiles, and as a 
dye mordant. 
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Commercial version of Random 
Tumble Pilling Tester 


Random Tumble Pilling 
Tester 


A new Random Tumble Pilling 
Tester has been announced by Atlas 
Electric Devices Co, 4114 N Ravens- 
wood Ave, Chicago 13, Ill. This in- 
strument is the commercial version 
of the Random Tumble Pilling Tester 
developed by the Textile Fibers Dept, 
E I du Pont de Nemours & Co, Inc. 

It is claimed that this instrument 
produces pills and fuzz which cor- 
relate well with actual end-use per- 
formance in respect to number, size 
and appearance. The realistic appear- 
ance of the test specimens permits 
rating by subjective evaluation tech- 
niques. The recommended test pro- 
cedure is said to produce results in 
a one hour test that are equivalent 
to 300 hours of actual wear. 

It is available with 2, 4, or 6 test 
chambers per machine and requires 
only 121% x 18% inches of laboratory 
bench space. 

Complete literature and prices are 
available from Atlas Electric Devices 


Co. 


Flexbond 100 Emulsion 

Flexbond 100 emulsion—a copoly- 
mer of vinyl acetate and vinyl stea- 
rate—is now available to industry 
through Colton Chemical Co, Cleve- 
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land 14, O, A Division of Air Re- 
duction Company, Inc. 

Film properties of Flexbond 100 
of interest to formulators of textile 
coatings reportedly include unusually 
high water-resistance; fine particle 
size; clear, transparent film; perma- 
nent flexibility; excellent adhesion; 
nontoxicity and greaseproofness. 

For further information on new 
Flexbond 100 and technical bulletin, 
write C J Vickers, manager, Product 
Development Department, Colton 
Chemical Co, 1747 Chester Avenue, 
Cleveland, O. 


Activated Hydrogen Peroxide 
Process 

A new process of bleaching cotton, 
termed the “Activated Hydrogen Per- 
oxide Process,” has been introduced 
by the Solvay Process Division of 
Allied Chemical & Dye Corporation. 
The Company feels that this is one 
of the most significant developments 
since the advent of continuous hy- 
drogen peroxide bleaching because 
it provides marked improvement in 
several important qualities in cotton 
yarn or cloth and, at the same time, 
substantially reduces bleaching costs. 

James F Adams, general manager 
of Solvay’s Technical Service Depart- 
ment, in speaking about the new 
process, stated that among the im- 
proved qualities claimed for it are 
higher brightness, brightness reten- 
tion, purity, absorbency, dyeability 
and reduced ash and metals content 
without harm to yarn or cloth. De- 
position of silica and certain other 
harmful metals on the cotton and 
equipment is said to be markedly 
reduced. It is claimed that moderately 
hard water can be used for washing 
with no reduction of absorbency, 
which often occurs in normal per- 
oxide bleaching. 

The distinctive step in the Solvay 
Activated Hydrogen Peroxide Proc- 
ess is prebleaching with specially 
prepared hypochlorite after caustic 
purification followed, without wash- 
ing. by bleaching for a shorter period 
with substantially reduced quantities 
of hydrogen peroxide and associated 
chemicals. It is stated that the proc- 
ess is now in successful, full-scale 
commercial operation following exten- 
sive laboratory and pilot-plant test- 
ing. The company has filed patent 
application but plans to offer the 
process to the industry on a royalty- 
free basis. 
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Cuprophenyl Blue 3GL 


Cupropheny! Blue 3GL, a new dye- 
stuff for cotton and viscose rayon 
that is said to have good fastness 
to light, washing and _ perspiration 
when aftertreated with copper sulfate 
and acetic acid, is being offered by 
Geigy Dyestuffs, Division of Geigy 
Chemical Corp, Ardsley, NY. 

This new coloring agent is said to 
be well adapted as a base for greenish 
blues or as a shading element with 
other of Geigy’s Cuprophenyls. A wide 
variety of greens reportedly can be 
produced with combinations of Blue 
3GL and Cuprophenyl Green 2BL or 
Cuprophenyl Yellow 3GL. 

According to Geigy, this new ma- 
terial draws slowly and levels well. 
Hard water or presence of soda ash 
in the dyebath has little effect on 
shade or depth. 

Cuprophenyl Blue 3GL has a light- 
fastness rating of 6-7 when after- 
treated with copper and acetic acid, 
and is practically unaffected by 
TBL, it is claimed. 





Seqlene 

According to Pfanstiehl Labora- 
tories, Inc, 104 Lakeview Ave, Wau- 
kegan, Ill, specialized mixtures of the 
sodium salts of closely related non- 
toxic polyhydroxy acids are highly 
efficient and economical sequestering 
agents for various metallic ions and 
particularly in strongly alkaline solu- 
tions. 

Pfanstiehl manufactures several re- 
lated products under the group name 
Seqlene, all of them sugar acid deriv- 
atives. In general, one molecule of 
“Seqlene” will chelate approximately 
17 atoms of Fe*** in 3% caustic 
soda, it is claimed. Various other 
ions are also chelated in somewhat 
lower amounts. Seqlene Crystals is 
a purified sodium hexahydroxyhepto- 
nate. Seqlene 350D is an aqueous 
solution of various isomeric sugar 
acids. Seqlene Acid is a 50° aqueous 
solution of the free carboxyllic acids. 
Development work continues on ad- 
ditional forms adapted to specific 
uses. 

Applications for Seqlene products 
rest primarily on the ability of the 
materials to hold hard water salts 
and other metallic contaminants in 
solution and to cause them to dis- 
solve in alkalis. 

Pfanstiehl is expanding its manu- 
facturing facilities and has made ar- 
rangements with Cherokee Labora- 
tories of Tulsa, Oklahoma, by which 
the latter will also market and 
eventually manufacture Seqlene prod- 
ucts. 

A 4-page bulletin and samples are 
available from Pfanstiehl Laboratories, 
Inc. 
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Visual Tear Tester Model CS-87 
mounted on a microscope 


Visual Tear Tester 

Custom Scientific Instruments, Inc, 
Arlington, NJ, has introduced the 
“Visual Tear Tester,’ Model CS-87. 
The unit allows the technician to ob- 
serve under a microscope the tearing 
and drawing properties of paper, 
yarn, etc. It may be mounted on any 
microscope having a plain stage. 

The tester consists of two cam-act- 
ing jaws mounted on ways driven 
by a reversible synchronous motor 
through a ball-bearing lead screw. 
A scale is engraved on the unit to 
indicate jaw separation up to 8 inches 
in increments of 0.10 inches. The jaws 
travel apart at the following rates: 
0.112, 0.150, 0.300 and 0.800 inches 
per minute by means of change 
gears. The maximum tension is 50 


lbs. 





Ross Web Conditioner 


Web Conditioner 


The J O Ross Engineering Corp, 
444 Madison Ave, New York, NY, 
has introduced a compact, low-cost 
Web Conditioner for adding moisture 
in controlled amounts to textiles and 
other web materials which might re- 
quire moistening. 

The Web Conditioner comprises a 
steel enclosure slightly wider than 
the web to be conditioned, approxi- 
mately 38” high and 16” thick. It 
is mounted in the path of the goods 
at any convenient location and the 
web travels vertically through it, 
entering and leaving through slots 
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at the top and bottom, respectively. 
Models also are available for hori- 
zontal web travel. 

The outer casing has a layer of 
insulation between it and an alumi- 
num lining and within this housing 
are two systems of steam piping. 
One system sprays the web as it 
passes between opposing banks of 
nozzles. The other, next to the alumi- 
num lining, heats the chamber to 
prevent condensation and dripping. 
A steam zone at the entrance of the 
box preconditions the web before it 
reaches the steam nozzles. Exhaust 
ports are located at the sides of the 
preconditioning chamber and a blower 
exhausts spent steam. 

By controlling the steam pressure 
at the nozzles, it is possible to regu- 
late the amount of moisture added 
to the web. The user ascertains the 
moisture content of the product be- 
fore conditioning, decides the desirable 
content and regulates the conditioner 
to add the desired amount. Experi- 
ence indicates proper regulation for 
various types of web. Should the web 
be stopped in process, spray-nozzles 
are automatically turned off so not to 
continuously spray the material in 
ene location. 

The web conditioner may be used 
as a separate unit or may be installed 
in-tandem with processing equipment. 





Vertical Rotor Dust and 
Fume Eliminator 


Schmieg Industries, Inc, 23930 Sher- 
wood, Centerline, Mich, has intro- 
duced the Vertical Rotor Dust and 
Fume Eliminator to meet the need 
for a relatively low-priced, yet highly 
efficient wet method collector. 

Test results are said to compare 
favorably with any produced _ by 
similar method units. 

Contaminated air enters this col- 
lector at high velocities. A cyclonic 
action is set up in the outer chamber 
causing the larger particles to drop 
into the surface of the integral tank. 
The air stream next passes through 
a vertical water curtain to eliminate 
heavier particles, then through a 
high velocity horizontal water cur- 
tain to remove finer particles and 
remaining contaminants. A series of 
baffles removes excess moisture be- 
fore purified air is either vented to 
the atmosphere, or, where desired, 
returned to working area. The unit 
is said to be easily maintained, can 
be constructed of corrosion resistant 
alloys or lined where necessary, and 
features low overall height to fit into 
trusses. 

Details on the unit are supplied 
in Bulletin VRU-4-57, available 


from Schmieg Industries, Inc. 
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* NAMES IN THE NEWS - 





Robert J Delargey has been named 
assistant division manager, operations, 
of the Westvaco Chlor-Alkali Divi- 
sion of Food Machinery & Chemical 
Corporation. He will have direct 
charge of the Division’s production, 
research, and development activities. 

Mr Delargey formerly was director 
of engineering for FMC’s Chemical 
Divisions. Previous to this, he was 
resident manager of FMC’s largest 
chemical unit, the South Charleston, 
W Va plant of the Westvaco Chlor- 
Alkali Division. 


Edward S Shanley has joined the 
staff of Arthur D Little, Inc, Cam- 
bridge, Mass, industrial research con- 
sultants. Mr Shanley, now a chemist 
in the research and development di- 
vision of the company, was formerly 
with the Becco Chemical Division of 
Food Machinery and Chemical Corp, 
working on peroxygen chemistry. 


Joseph H Brant, formerly director 
of waving research at the Toni Co, 
has been transferred to the Harris 
Research Laboratories, Washington, 
DC, an independent subsidiary of the 
Gillette Company. In his new post, 
Dr Brant assumes the responsibility 
for coordinating all Toni research 
activities in the Harris organization. 
He will also function in the various 
textile research areas at Harris Re- 
search Laboratories. 

Before joining the Toni Co, Dr 
Brant was director of research at 
Bates Manufacturing Co and director 
of fundamental research at the Insti- 
tute of Textile Technology. 


At the recent annual meeting of 
trustees of the Philadelphia Textile 
Institute and PTI Foundation, the 
Institute Corporation reelected the 
following trustees for three years: 
Morris R Brownell, Jr, Philadelphia 
National Bank; Harry L_ Dalton, 
American Viscose Corp; Milton Har- 
ris, The Gillette Co; W Lyle Holmes, 
Archibald Holmes & Sons; Rinaldo A 
Lukens, Continental Mills, Inc, Mrs 
Elsie Murphy, S Stroock & Co; John G 
Schoepf, Asten Hill Mfg Co; Robert 
Smith, American Viscose Corp; Fred- 
eric H Barth, Industrial Rubber Co; 
Sallo Kahn, William Barrell Co; and 
Frederic Hower, Crompton & Knowles. 
Newly added to the board was R 
man; Bertrand W Hayward, PTI, 
board officers were also renamed as 
follows: W Lyle Holmes, Jr, chair- 
man; Bertrand W Hayward, PTI, 
president; Ralph Whitaker, Fred 
Whitaker Co, Ist vice-president; C 
Scott Althouse, Althouse Chemical 
Co, 2nd vice-president; and Julius 
Zieget, secretary-treasurer. 

The Foundation added Frank Kauf- 
mann, Steel Heddle Co, as a new 
trustee, and renamed the following: 
Leon P Brick, Intex Chemical Co; 
Charles W Carvin, Charles W Carvin 
Co; Benjamin Gibbs, Gibbs Under- 
wear Co; F Everett Nutter, formerly 
Goodall-Sanford Co; John Oughton, 
Jr, Windsor Mfg Co; and Charles W 
Webb, Webb & Sons Co. 

All of last year’s officers were also 
renamed: Everett L Kent, Kent Mfg 
Co, president; Theodore B Hayward, 
lst vice-president; Lindsey H Mason, 
Philadelphia Dye Works, 2nd vice- 
president; Richard S Cox, executive 
secretary and treasurer; and Russell 
C Osborne, RC Osborne Co, treasurer. 





Recipients of the Honorary Degrees at the 74th Annual Commencement 
Exercise of the Philadelphia Textile Institute held June 8th, 1957 (see 
page 493 of July Ist issue) included (left to right): Percival Theel, 
director of research at PTI, Doctor of Textile Science; Sherwood R 
Mercer, dean of the Philadelphia College of Osteopathy, Doctor of Laws; 
John E Bassill, president, American Enka Co, principal speaker, Doctor 
of Textiles; Russell C Osborne, President, R C Osborne Co, Doctor of 
Textiles; Everett L Kent, chairman of the Board of the Kent Manu- 


facturing Co, Doctor of Textiles. 
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Herbst 


National Starch Products Inc, has 
announced that William Herbst has 
been made supervisor of Starch Ap- 
plications Research and Irving Mar- 
tin has been made a senior chemist. 
Both are located at National’s Alex- 
ander Research Laboratories in Plain- 
field, NJ. 

Mr Herbst has been with National 
since 1952. In his new capacity he 
will be responsible for exploring new 
uses for starch and corn milling by- 
products. 

Mr Martin has served in NSP’s 
research department for 12 years. 


Martin 








Kimmel 


Morris A Kimmel has been named 
New England sales representative for 
Colton Chemical Co, Cleveland, Ohio, 
A Division of Air Reduction Com- 
pany, Inc. The base of his operations 
and warehousing will be in the Bos- 
ton area. 

Mr Kimmel has been sales repre- 
sentative for American  Resinous 
Chemicals Corp, American Polymer 
Corp and the Chemical Division of 
The Borden Co for the past 16 years. 


The appointment of Robert V Lee 
as district sales manager was an- 
nounced recently by the West Point 
Foundry & Machine Company, West 
Point, Ga. Mr Lee will supervise sales 
and service activities of West Point 
Foundry representatives in North 
Carolina, South Carolina and Vir- 
ginia. Formerly, Mr Lee served as 
sales representative in both Spartan- 
burg, S C, and Concord, N C. 
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Graham 


George Graham has joined Stein, 
Hall & Co, Inc as a sales representa- 
tive at its St Louis Branch Office. 
He will be concerned with the sale 
of the Company’s complete line of 
products in the Dallas, Texas terri- 
tory. 

Mr Graham 
Nurreco’s Inc in 
for the past year. 


salesman for 


Oklahoma 


was a 
Texas, 


Patent Digest 
(concluded from page 532) 


sively to copolymers of this type. 

A nonionic emulsifier, such as 
heptylphenoxy poly ethoxy ethanol 
(Igepal or similar products), is used. 
Catalysts preferred in emulsion 
polymerization are of the “Redox” 
type, ie, combinations of oxidizing 
and reducing agents for sodium me- 
tabisulfite. In some cases strong acids, 
also aminoresin-forming components 
such as urea and formaldehyde, etc 
may be added. 

The emulsion is padded on the 
goods, leaving 1-20° (preferably 
3-7142°,) of the copolymer in the 
fiber. The fabrics are heated there- 
after to temperatures between 212- 
400° F (even up to 700° F) within 
30 min (for the lowest temperature) 
to one half minute’ or less. 
Some change in the polymer and 
possibly in the fiber may occur in 
this heat-aftertreatment. In any case, 
full dimensional stability and_ in- 
creased resistance to abrasion have 
been noted. 

Example: A dispersion was pre- 
pared by emulsifying 90 p n-butyl 
acrylate and 10 p #-hyroxyethyl 
vinyl sulfide in 300 p water with 6 p 
of an octylphenol-ethylene oxide con- 
densate. The copolymerization was 
catalyzed with 0.3% (by weight of the 
monomers) ammonium persulfate, 
1.0% triethanolamine and 0.06% so- 
dium  hydrosulfite. During poly- 
merization the temperature’ rose 
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John J Koczwara has been appoint- 
ed sales representative for Mona In- 
dustries, Inc, Paterson, NJ, for the 
Greater New York area, including 
northern New Jersey. 

Mr Koczwara has been connected 
with the Cosmetic Division of Botany 
Mills for fifteen years, for the last 
eight as general manager. 


Thomas P Hanley has been ap- 
pointed to the position of chemist in 
the Suntone Application Laboratory 
of the Warwick Chemical Division of 
Sun Chemical Corporation. 

Mr Hanley will headquarter at the 
Suntone Application Laboratory op- 
erated by Warwick in Rock Hill, SC. 

Prior to joining Warwick Chemical, 
Mr Hanley was a chemist and sales 
representative for Collway Colors 
Inc. 


within 17 min from 20 to 46° C. This 
emulsion was diluted to 10° resin 
content and padded on wool flannel, 
dried for 10 min at 240° F and cured 
within 10 min at 300° F. The shrink- 
age after washing for 5 hours in a 
solution of 70 g soap in 10 gallons 
water at 140° F was found to be zero. 

Among the references cited by the 
Patent Office: 

USPat 2,160,375 (I G Farben A G 
1939): rendering textiles water- 
repellent by applying mixtures of 
thermoplastic resins (vinyl polymers 
or copolymers). 

USPat 2,329,622 (Am Cvyanamid 
1943): stabilizing wool with alky- 
lated methylomelamine condensates. 


SHRINK-RESISTANT WOOL 
Polymers of Chlorosubsti- 

tuted Arcylie Esters Applied 
(A,2,04) 


US Pat 2,750,608 (Rohm & Haas—-Hurwitz, 


Kine, Matlin—Feb 5, 1957) 

The current patent is similar to US 
Pat 2,780,567 in that stable shrink- 
proofing and felt-resistant effects are 
said to be imparted by the applica- 
tion of homo- or copolymer resin 
emulsions. However, in contrast to 
the vinylethers or sulfides mentioned 
in the former patent, the components 
to be applied in the present patent 
are monomers of the constitution 

CH:—CH—O— (CH:»).—OH 
wherein “R” is hydrogen or methyl; 
thus, 3-chloro-2-hydroxypropyl acry- 
late. or 3-chloro-2-hydroxypropyl 
methacylate, respectively. 


AMERICAN DYESTUFF REPORTER 


Wolfertz 


Ernest E Wolfertz has been appoint- 
ed controller of Sandoz, Inc. 

Mr Wolfertz joined Sandoz in 1950, 
having previously been assistant 
treasurer of a research and develop- 
ment organization, Geovision, Inc. 
His work since 1950 was primarily 
for the company’s Pharmaceutical 
Division, at their East Hanover, NJ, 
plant. 


Application of these products is 
generally analogous to the method 
described in USPat 2,780,567: homo- 
polymers of the above chlorosub- 
stituted acrylic esters can be applied 
by themselves, but it is advisable for 
economic reasons to copolymerize 
them at a ratio of 3-30°7 with cheap- 
er monomers such as alkyl acrylates, 
-methacrylates or -itaconates. 

The emulsifying agents and poly- 
merizing catalysts, the process of dis- 
persing and polymerizing, the ap- 
plication of the dispersion, drying and 
curing procedures are quite analog- 
ous to those described in USPat 
2,780,567. 

Example: A_ dispersion of a 
copolymer of n-butyl acrylate (80 p) 
and 3-chloro-2-hydroxypropyl me- 
thacrylate (20 p) was prepared using 
an octylphenol-ethylene oxide con- 
densate as emulsifier and a mixture 
of ammonium persulfate, triethano- 
lamine and sodium hydrosulfite as 
catalysts. Copolymerization took 
about 15 min. This dispersion was 
diluted to 5% resin concentration, 
1% sulfuric acid was added and wool 
flannel was padded in this bath, 
leaving 342° of the resin in the 
fabric. After being dried at 240° F 
for 10 min and cured at 300° F for 
another 10 min the shrinkage of the 
material after 5 washings with soap 
solution was measured at 3° while 
an untreated control sample shrank 
36° . 

No references with regard to this 
patent have been cited by the Patent 
Office. 
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